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The iife of Dr. J.C. Boiieao Grant has been iikened to the eoorse of the seventh 
eraniai nerve as it passes out of the skuii: eompiieated, but purposefui.^ He was 
born in the parish of Lasswade in Edinburgh, Seotiand, on February 6,1886. Dr. 
Grant stodied medieine at the Llniversity of Edinborgh from 1903 to 1908. Here, 
his skiii as a disseetor in the iaboratory of the renowned anatomist, Dr. Daniei 
John Cunningham (1850-1909), earned him a number of awards. 

Foiiowing graduation, Dr. Grant was appointed the resident house offieer 
at the Infirmary in VVhitehaven, Cumberiand. From 1909 to 1911, Dr. Grant 
demonstrated anatomy in the Liniversity of Edinburgh, foiiowed by two years at 
the Dniversity of Durham, at Newcastie-on-Tyne in Engiand, in the iaboratory of 
Professor Robert Howden, editor of Gray’s Anatomy. 

VVith the outbreak of VVorid VVar i in 1914, Dr. Grant joined the Royai Army 
Medieai Corps and served with distinetion. He was mentioned in dispatehes 
in September 1916, reeeived the Miiitary Cross in September 1917 for "eon- 
spicuous gaiiantry and devotion to duty during attaek,” and reeeived a bar to 
the Miiitary Cross in August 1918.'' 

in Oetober 1919, reieased from the Royai Army, he aeeepted the position 
of Professor of Anatomy at the Liniversity of Manitoba in VVinnipeg, Canada. 


With the frontiine medieai praetitioner in mind, he endeavored to "bring up a 
generation of surgeons who knew exactiy what they were doing onee an op- 
eration had begun.”^ Devoted to researeh and iearning, Dr. Granttook interest 
in other projeets, such as performing anthropometrie studies of indian tribes 
in northern Manitoba during the 1920s. in Winnipeg, Dr. Grant met Gatriona 
Ghristie, whom he married in 1922. 

Dr. Grant was known for his reiianee on iogie, anaiysis, and deduction as 
opposed to rote memory. Whiie at the Dniversity of Manitoba, Dr. Grant began 
writing A Method ofAnatomy, Deseriptive and Dednetive, which was pubiished 
in 1937.2 

in 1930, Dr. Grant aeeepted the position of Chair of Anatomy at the 
Liniversity of Toronto. He stressed the vaiue of a "eiean” disseetion, with the 
structures weii defined. This required the deiieate touch of a sharp seaipei, and 
students soon iearned that a duii tooi was anathema. instructive disseetions 
were made avaiiabie in the Anatomy Museum, a means of student review on 
which Dr. Grant piaeed a high priority. iiiostrations of these actuai disseetions 
are inciuded in Grant'sAtias of Anatomy. 

The first edition of the Atlas, pobiished in 1943, was the first anatomieai 
atias to be pubiished in North Ameriea.® Grant’s Disseetor pteeeóeò the Atlas 
in 1940.'* 

Dr. Grant remained at the Liniversity of Toronto untii his retirement in 1956. 
At that time, he beeame Curator of the Anatomy Museum in the Liniversity. He 
aiso served as Visiting Professor of Anatomy at the Dniversity of Caiifornia at 
Los Angeies, where he taught for 10 years. 

Dr. Grant died in 1973 of eaneer. Through his teaehing method, stiii pre- 
sented in the Grant’s textbooks, Dr. Grant’s iife interest—human anatomy— 
iives on. in their euiogy, eoiieagoes and friends Ross MaeKenzie and 
J. S. Thompson said, "Dr. Grant’s knowiedge of anatomieai faet was eneyeio- 
pedie, and he enjoyed nothing better than sharing his knowiedge with others, 
whether they were junior stodents or senior staff. Whiie somewhat striet as a 
teaeher, his quiet wit and boundiess humanity never faiied to impress. He was, 
in the very finest sense, a sehoiar and a gentieman.”^ 
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P K E F A C E 


This edition of Grant’s Atlas has, iike its predeoessors, required intense 
researoh, market input, and ereativity. it is not enough to reiy on a soiid reputa- 
tion; with eaeh new edition, we have adapted and ehanged many aspeets of 
the Atlas whiie maintaining the eommitment to pedagogieai exceiience and 
anatomieai reaiism that has enriehed its iong history. Medieai and heaith sei- 
enees education, and the roie of anatomy instrnetion and appiieation within it, 
continuaiiy evoive to refieet new teaehing approaehes and educationai mod- 
eis. The heaith eare system itseif is ehanging, and the skiiis and knowiedge 
that future heaith eare praetitioners must master are ehanging aiong with it. 
Finaiiy, teehnoiogie advanees in pubiishing, particuiariy in oniine resonrees and 
eieetronie media, have transformed the way stndents aeeess eontent and the 
methods by which educators teaeh eontent. Aii of these deveiopments have 
shaped the vision and direeted the execution of this thirteenth edition of Grant’s 
Atlas, as evideneed by the foiiowing key featnres. 

eiassie “Grant’s” images npdated for today’s stndents. A unique feature 
of Grant’sAtlas is that, rather than providing an ideaiized view of human anat- 
omy, the eiassie iiinstrations represent actuai disseetions that the student ean 
direetiy eompare with speeimens in the iab. Because the originai modeis used 
for these iiiustrations were reai eadavers, the accuracy of these iiiustrations is 
nnparaiieied, offering students the best introdnetion to anatomy possibie. Over 
the years and in this edition, we have made many ehanges to the iiinstrations 
to mateh the shifting expectations of stndents, adding more vibrant eoiors and 
npdating the styie. Aii fignres were carefuiiy anaiyzed to ensure that iabei 
piaeement remained effeetive and that the iiiustration’s reievanee was stiii 
eiear. 

Sehematie illustrations. Fuii-coior sehematie iiiustrations and orientation 
figures suppiement the disseetion figures to eiarify anatomieai eoneepts, show 
the reiationships of structures, and give an overview of the body region being 
studied. The iiiustrations eonform to Dr. Grant’s admonition to “keep it simpie’’: 
extraneous iabeis were deieted, and some iabeis were added to identify key 
structures and make the iiiustrations as usefui as possibie to students. 

Legends with easy-to-find elinieal applieations. Admittediy, artwork is 
the focus of any atias; however, the Grant’s iegends have iong been eonsidered 
a unique and vainabie feature of the Atlas. The observations and eomments 
that aeeompany the iiiustrations draw attention to saiient points and signifieant 
structures that might otherwise eseape notiee. Their purpose is to interpret the 
iiiustrations without providing exhaustive deseription. Readabiiity, eiarity, and 
praetieaiity were emphasized in the editing of this edition. Giinieai eomments, 
which deiiver praetieai “pearis’’ that iink anatomie features with their signifi- 
eanee in heaith eare praetiee, appear in biue text within the figure iegends. New 


eiinieai eomments have been added in this edition, providing even more rei- 
evanee for stndents searehing for medieai appiieation of anatomieai eoneepts. 

Enhaneed diagnostie imaging and snrfaee anatomy. Because medieai 
imaging has taken on inereased importanee in the diagnosis and treatment 
of injuries and iiinesses, diagnostie images are used iiberaiiy throughout the 
ehapters, and a speeiai imaging seetion appears at the end of eaeh ehapter. 
Over 100 eiinieaiiy reievant magnetie resonanee images (MRIs), eompnted to- 
mography (CT) seans, uitrasound seans, and eorresponding orientation draw- 
ings are inciuded in this edition. Labeied snrfaee anatomy photographs with 
ethnie diversity continue to be an important featnre in this new edition. 

IJpdated and improved tables. Tabies heip stndents organize compiex infor- 
mation in an easy-to-use format ideai for review and study. in addition to muscies, 
tabies featuring nerves, arteries, and other reievant structures are inciuded. The 
tabie format in this edition reeeived a snbstantiai update; a eonsistent eoior eode 
is used to eieariy demareate coiumns. Tabies are strategieaiiy piaeed on the same 
page as the iiiustrations that demonstrate the structures iisted in the tabies. 

Logieal organization and layont. The organization and iayout of the Atlas have 
aiways been determined with ease-of-use as the goai. Aithough the basie organiza- 
tion by body region was maintained in this edition, the order of piates within every 
ehapter was scrutinized to ensure that it is iogieai and pedagogieaiiy effeetive. See- 
tions within eaeh ehapter fnrther organize the region into diserete subregions; these 
subregions appear as headings on the pages. Readers need oniy gianee at these 
headings to orient themseives to the region and subregion that the fignres on the 
page beiong to. A ehapter tabie of eontents eomprises the f irst page of eaeh ehapter. 

Helpful learnlng and teaehing tools. The thirteenth edition of Grant’sAtlas 
offers a wide range of oniine resources for both the student and the instrne- 
tor on Lippineott VViiiiams & VViikins’ thePoint site: http://thePoint.iww.com/ 
GrantsAtiasl 3e. Stndents have aeeess to an oniine e-book, an interaetive atias 
eontaining aii of the atias images, an interaetive question bank, and seieeted 
video eiips from the best-seiiing Aeland’s VldeoAtlas of Human Anatomy eoì- 
ieetion. For instrnetors, oniine aneiiiaries inciude an interaetive atias with siide- 
show and image-export fnnetions as weii as an image bank. 

We hope that you enjoy using this thirteenth edition of Grant’sAtlas and that 
it beeomes a trosted partner in your educationai experience. We beiieve that 
this new edition safegnards the Atlas’s historieai strengths whiie enhaneing its 
usefuiness to today’s stndents. 

Anne M.R. Agur 
Arthur F. Dalley II 
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PEGTORAL REGION 



Clavìcular head of peetoralis major 


Suprasternal (jugular) noteh 
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Posterior axillary fold 


Sternoeostal head of 
peetoralis major 


Nipple 


Serratus anterior 


External oblique 



Anterior View 



SURFACE ANATOMY OF MALE PEGTORAL REGION 


• The subject is adducting the shouiders against resistanee to demonstrate the peetoraiis major muscie. 

• The sternum (breastbone) iies subcutaneousiy in the anterior median iine and is paipabie throughout its 
iength. 

• The suprasternai noteh ean be paipated betvveen the prominent mediai ends of the eiavieie. 

• The peetoraiis major muscie has two parts, the sternoeostai and ciavicuiar heads. 

• The inferior border of the sternoeostai head of the peetoraiis major muscie forms the anterior axiiiary toid. 
The axiiiary fossa (“armpit”) is a surface feature overiying a fat-fiiied spaee, the axiiia, posterior to the 
anterior foid. 

• The maie nippie overiies the fourth intereostai spaee. 
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Thorax 

PEGTORAL REGION 
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SUPERFICIAL DISSECTION, MALE PEOTORAL REGION 


• The platysma masele, whlch deseends to the 2nd or 3rd rlb, Is cut short on both sldes of the speelmen; 
together wlth the supraclavlcular nerves, It Is refleeted snperlorly on the rlght slde. 

• The peetoral fasela eovers the peetoralls major. 

• The elavlele lles deep to the subcutaneous tlssue and the platysma muscle. 

• The eephalle veln passes deeply In the elavlpeetoral (deltopeetoral) trlangle to joln the axlllary veln. 

• Supraclavlcular (C3 and C4) and upper thoraele nerves (T2 to T6) supply cutaneous Innervatlon to the 
peetoral reglon. 

• The elavlpeetoral (deltopeetoral) trlangle, bonnded by the elavlele superlorly, the deltold muscle laterally, 
and the elavlenlar head of the peetoralls major muscle medlally, underlles a surface depresslon ealled the 
infraelavlenlar fossa. 
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SURFACE ANATOMY OF FEMALE PEGTORAL REGION 


A. Overvievv. B. Breast. The roaghly eireolar base of the female breast extends 
transversely from the lateral border of the sternnm to the midaxillary line and 
vertieally from the 2nd to 6th ribs. A small part of the breast may extend along 
the inferolateral edge of the peetoralis major mnsele tovvard the axillary fossa, 
forming an axillary proeess or tail (of Spenee). 


Polymastia (supernumerary breasts) or polythelia (aeeessory nlpples) 
may occur superior or inferior to the normal pair, oeeasionally developing 
in the axillary fossa or anterior abdominal wall. Supernumerary breasts 
usually eonsist of only a rudimentary nipple and areola, which may be 
mistaken for a mole (nevus) until they ehange pigmentation with the nor- 
mal nipples during pregnaney. 











Thorax 
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SJPERFieiAL DISSECTI0N, FEMALE 
PECT0RAL REGION 


A. Disseetion. 

• On the speeimen’s right side, the skin is removed; on the ieft side, the breast is sagit- 
taiiy seetioned. 

• Two thirds of the breast rests on the peetorai faseia eovering the peetoraiis major; the 
other third rests on the faseia eovering the serratns anterior muscie. 

• The region of ioose eonneetive tissue between the peetorai faseia and the deep surface 
of the breast, the retromammary spaee (bursa), permits the breast to move on the deep 
faseia. 


Ganeer ean spread by contiguity (invasion of adjaeent tissue). When breast eaneer 
eells Invade the retromammary spaee, attaeh to or Invade the peetoral fasela overlylng 
the peetoralls major, or metastaslze to the interpeetoral nodes (Flg. 1.7), the breast 
elevates when the muscle eontraets. Thls movement Is a ellnleal slgn of advaneed 
eaneer of the breast. 

B. Breast Quadrants. For the anatomleal loeatlon and deserlptlon of tumors and 
eysts, the surface of the breast Is dlvlded Into four quadrants. For example: “A hard 
lrregular mass was felt In the superlor medlal quadrant of the breast at the 2 o’eloek 
posltlon, approxlmately 2.5 em from the margln of the areola.” 
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B. Quadrants of Breast: Pereentage of Malignant Tumors 
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1.5 


FEMALE MAMMARY GLAND 


A. Disseetion. Areas of subcutaneous fat were removed to show the 
suspensory iigaments of the breast. The mammary giands are modi- 
fied sweat giands ioeated in the subcutaneous tissue. They eonsist of 
gianduiar tissue, the parenehyma, and supporting fibrous tissue, the 
stroma. The mammary giands are attaehed to the dermis of the skin 
by suspensory iigaments. B. and C. Sagittai seetions. The gianduiar 
tissue eonsists of 15 to 20 iobes, eaeh eomposed of iobuies. Eaeh iobe 
has a iactiferous duct that widens to form the iactiferous sinus before 
opening on the nippie. interferenee with the lymphatie drainage by 
eaneer may cause lymphedema (edema, excess fluid in the subcuta- 
neous tissue), which in turn may result in deviation of the nipple and 
a leathery, thiekened appearanee of the breast skin. Prominent (puffy) 
skin between dimpled pores may develop, which gives the skin an 
orange-peel appearanee (peau d’orange sign). Larger dimples may 
form if pulled by cancerous invasion of the suspensory ligaments of 
the breast. 
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BREAST 




A. Lateral View B. Lateral View 



C. Superior View 



Orientation for A and B 



D. Superior View 




IMAGING OF BREAST 


A. Mediolateral oblique (MLO) mammogram of left breast. The peotoralis major muscle is indioated with white 
arrowheacls and the inframammary fold with a eorved white arrow. The nipple is seen in profile. Observe the 
eonneetive tissue network of the breast. The stroma is radiopaque and ehanges with age and during laetation. 

B. Digital mammogram. C. Oranioeandal (CC) mammogram of left breast. Peetoralis major (white arrows). 
D. Glaetogram. Contrast has been injeeted into a lactiferous duct, outlining the branehing pattern of its tribntaries. 


























BREAST 



Supraclavicular lymph nodes 
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LYMPHATie DRAINAGE OF BREAST 


A. Overvievv. Lymph drained from the upper iimb and breast passes through nodes arranged irreguiariy 
in groups of axiiiary iymph nodes: (1) peetorai, aiong the inferior border of the peetoraiis minor muscie; 
(2) subscapuiar, aiong the subscapuiar artery and veins; (3) hnmerai, aiong the distai part of the axiiiary vein; 
(4) eentrai, at the base of the axiiia, embedded in axiiiary fat; and (5) apieai, aiong the axiiiary vein betvveen 
the eiavieie and the peetoraiis minor muscie. Most of the breast drains via the peetorai, eentrai, and apieai 
axiiiary nodes to the sobeiavian iymph trunk, vvhieh joins the venous system at the junction of the sobeiavian 
and internai juguiar veins. The mediai part of the breast drains to the parasternai nodes, vvhieh are ioeated 
aiong the internai thoraeie vesseis. 
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LYMPHATie DRAINAGE OF BREAST (CONTINUED) 


B. Pattern of lymphatie drainage. Breast eaneer typieally spreads by means of 
lymphatie vessels (lymphogenie metastasis), vvhieh earry eaneer eells from the 
breast to the lymph nodes, ehiefly those in the axilla. The eells lodge in the nodes, 
producing nests of tumor eells (metastases). Abundant communications among 
lymphatie pathvvays and among axillary, eervieal, and parasternal nodes may also 
cause metastases from the breast to develop in the supraclavicular lymph nodes, 
the opposite breast, or the abdomen. The prognosis of breast eaneer has been 
eorrelated with the level of metastasis (I, II, or III) and to the number of involved 
axillary lymph nodes. C. Flow of lymph from the breast and upper limb to the venous 
angle. 



e. Flow of lymph from the breast and opper 
limb to the venous angle. 


































































BREAST 





Arteries: 


Veins: 

1. Lateral mammary branehes of lateral cutaneous branehes of posterior intereostal arteries 


1. Lateral mammary branehes of lateral cutaneous branehes of posterior intereostal veins 

2. Lateral mammary branehes of lateral thoraeie artery 


2. Lateral mammary branehes of lateral thoraeie vein 

3. Lateral thoraeie artery 


3. Lateral thoraeie vein 

4. Peetoral braneh of thoraeo-aeromial artery 


4. Peetoral braneh of thoraeo-aeromial vein 

5. Axillary artery 


5. Axillary vein 

6. Mammary braneh of anterior intereostal artery 


6. Mammary braneh of anterior intereostal vein 

7. Subclavian artery 


7. Subclavian vein 

8. Internal thoraeie artery 


8. Internal thoraeie vein 

9. Perforating branehes 


9. Perforating branehes 

10. Sternal branehes 


10. Sternal branehes 

11. Medial mammary branehes 


11. Medial mammaryveins 


ARTERIAL SUPPLY AND VENOUS DRAINAGE OF BREAST 

Arteries enter and veins drain the breast from its snperomediai and snperoiaterai aspeets; vesseis aiso pen- 
etrate the deep snrfaee of the breast. The vesseis braneh profnseiy and anastomose with eaeh other. 

Breast ineisions are plaeed in the inferior breast quadrants when possible because these quadrants 
are less vascular than the superior ones. 
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MUSCLESANDNERVES OF 
BED OF BREAST 


A. Muscles eomprising bed and cutaneous 
nerves. B. Dermatomes. 

Loeal anesthesia of an intereostal 
spaee (intereostal nerve bloek) is produced 
by injeeting a loeal anesthetie agent around 
the intereostal nerves betvveen the paraver- 
tebral line and the area of required anes- 
thesia. Because any particular area of skin 
usually reeeives innervation from two adja- 
eent nerves, eonsiderable overlapping of 
contiguous dermatomes occurs. Therefore, 
eomplete loss of sensation usually does not 
occur unless two or more intereostal nerves 
are anesthetized. 


B. Anterolateral Vlew (Female) 















































BONYTHORAXAND JOINTS 
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A. Anterior View 


1.10 


• The thoraeie eage eonsists of 12 thoraeie vertebrae, 12 pairs of ribs and 
eostai eartiiages, and the sternom. 

• Anterioriy, the soperior seven eostai eartiiages artieoiate with the sternom; 
the 8th, 9th, and lOth eartiiages artieoiate with the eartiiage above form- 
ing the eostai margin; the llth and 12th are “fioating” ribs, that is, their 
eartiiages do not artieoiate anterioriy. 

• The eiavieie iies over the 1 st rib, making it diffieoit to paipate. The 2nd rib 
is easiiy paipabie beeaose its eostai eartiiage artieoiates with the sternom 


at the sternai angie, ioeated at the jonetion of the manobriom and body of 
the sternom. 

The 3rd to lOth ribs ean be paipated in segoenee inferoiateraiiy from the 
2nd rib; the fused eostai eartiiages of the 7th to 10th ribs form the eostai 
areh (margin), and the tips of the llth and 12th ribs ean be paipated 
posteroiateraiiy. 

A rib disloeation is the displaeement of a eostal eartllage from the ster- 
num; a rib separation refers to dlsloeatlon of the eostoehondral jolnt. 
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B. Posteríor View 
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BONYTHORAX (CONTINUED) 


• The superior thoraeie aperture (thoraeie iniet) is the doorvvay betvveen the 
thoraeie eavity and the neek region; it is bounded by the Ist thoraeie ver- 
tebra, the 1 st ribs and their eartiiages, and the manubrium of the sternum. 

• Eaeh rib articuiates posterioriy with the vertebrai coiumn. 

• Posterioriy, aii ribs angie inferioriy; anterioriy, the 3rd to lOth eostai earti- 
iages angie superioriy. 

• The scapuia is suspended from the eiavieie and extends aeross the 2nd to 
7th ribs posterioriy. 


• When elinieians refer to the superior thoraeie aperture as the thoraeie 
“outlet,” they are emphasizing the important nerves and arteries that 
pass through this aperture into the lower neek and upper limb. Henee, 
various types of thoraeie outlet syndromes exist, such as the eosto- 
clavicular syndrome—pallor and eoldness of the skin of the upper 
limb and diminished radial pulse—resulting from eompression of the 
subclavian artery between the elaviele and the 1st rib. 
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E. Anterior View 



STERNUM AND ASSOCIATED JOINTS 


A. Parts of sternom. B. Sternoelavienlar joint. C. Featores of the lateral aspeet of the sternom. D. Ages of 
ossifieation of sternom. E. Sternoeostal, manobriosternal, and interehondral joints. On the right side of the 
speeimen, the cortex of the sternom and the external snrfaee of the eostal eartilages have been shaved away. 
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1.12 


A. “Typieal” (6th and 8th) and “atypieal” (1 st and 2nd and 11 th and 12th) ribs. B. First rib. C. Seeond rib. 

Rib fractures. The vveakest part of a rib is immediately anterior to its angle. The middle ribs are 
most eommonly fractured. 
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RIB AND STERNUM ANOMALIES 


A. Gervieal ribs. People usually have 12 ribs on eaeh side, but the number 
may be inereased by the presenee of eervieal and/or lumbar ribs (super- 
numerary ribs) or deereased by a failure of the 12th pair to form. Gervieal 
ribs (present in up to 1 % of people) articulate with the C7 vertebra and are 
elinieally signifieant because they may eompress spinal nerves C8 and T1 
or the inferior trunk of the braehial plexus supplying the upper limb. Tingling 
and numbness may occur along the medial border of the forearm. They 
may also eompress the subclavian artery, resulting in isehemie muscle 
pain (caused by poor blood supply) in the upper limb. Lumbar ribs are less 
eommon than eervieal ribs, but have elinieal signifieanee in that they may 
confuse the identity of vertebral levels in diagnostie images. B. Bifid rib. The 
superior eomponent of this 3rd rib is supernumerary and artieolated with the 
lateral aspeet of the 1 st sternebra. The inferior eomponent articulated at the 
jonetion of the Ist and 2nd sternebrae. C. Bieipital rib. In this speeimen, there 
has been partial fusion of the first two thoraeie ribs. D. Sternal foramen. 


e. Superior View 
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B. Posterolateral 


1.14 


A. and B. Articulating structures. 

• There are two articuiar faeets on the head of the rib: a iarger, inferior eos- 
tai faeet for articuiafion with the vertebrai body of its own number, and a 
smaiier, superior eostai faeet for articuiation with the vertebrai body of the 
vertebra superior to the rib. 

• The erest of the head of the rib separates the superior and inferior eostai 
faeets. 


• The smooth articuiar part of the tubercie of the rib, the transverse eostai 
faeet, articuiates with the transverse proeess of the same numbered ver- 
tebra at the eostotransverse joint. 

e. Movements at the eostotransverse joints. At the 1 st to 7th eostotransverse 
joints, the ribs rotate, inereasing the anteroposterior diameter of fhe thorax; 
at the 8th, 9th, and lOth, they giide, inereasing the transverse diameter of 
the upper abdomen. 
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LIGAMENTS OF GOSTOVERTEBRAL ARTIGOLATIONS 


A. External and internal ligaments. 

• The radiate ligament joins the head of the rib to two vertebral bodies and 
the interposed intervertebral dise. 

• The snperior eostotransverse ligament joins the erest of the neek of the rib 
to the transverse proeess above. 

• The intra-articular ligament joins the erest of the head of the rib to the 
intervertebral dise. 


B. Transverse seetion. 

• The vertebral body, transverse proeesses, soperior artieolating proeesses, 
and posterior elements of the articulating ribs have been transversely see- 
tioned to visualize the joint surfaces and ligaments. 

• The eostotransverse ligament joins the posterior aspeet of the neek of the 
rib to the adjaeent transverse proeess. 

• The lateral eostotransverse ligament joins the nonarticulating part of the 
tubercle of the rib to the tip (apex) of the transverse proeess. 
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Radiate ligament of head of rib 
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Rami communicantes 


Anterior View 


Sympathetie trunk 


Splanehnie nerve 



VERTEBRAL ENDS OFINTERNAL ASPECT OF INTEROOSTAL SPACES 


• Portions of the innermost intereostai moseie that bridge two intereostai spaees are eaiied snbeostaies 
moseies. 

• The internai intereostai membrane, in the middie spaee, is continuous mediaiiy with the superior eosto- 
transverse iigament. 

• Note the order of the structures in the most inferior spaee: posterior intereostai vein and artery, and inter- 
eostai nerve; note aiso their eoiiaterai branehes. 

• The anterior ramus erosses anterior to the superior eostotransverse iigament; the posterior ramus is pos- 
terior to it. 

• The intereostai nerves attaeh to the sympathetie trunk by rami communicantes; the spianehnie nerve is a 
viseerai braneh of the trunk. 
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VERTEBRAL ENDS OF EKTERNAL ASPEGT OFINFERIOR INTERGOSTAL SPAGES 


• The ilioeostalis and longissimos moseles have been removed, exposing the levatores eostarom mosele. Of 
the five intereostal spaees shown, the soperior two (6th and 7th) are intaet. In the 8th and lOth spaees, 
varying portions of the external intereostal mosele have been removed to reveal the onderlying internal 
intereostal membrane, which is continuous with the internal intereostal muscle. In the 9th spaee, the leva- 
tores eostarom muscle has been removed to show the posterior intereostal vessels and intereostal nerve. 

• The intereostal vessels and nerve disappear laterally between the internal and innermost intereostal 
muscles. 

• The intereostal nerve is the most inferior of the neurovascular trio (posterior intereostal vein and artery and 
intereostal nerve) and the least sheltered in the intereostal groove; a eollateral braneh arises near the angle 
of the rib. 

• Thoraeoeentesis. Sometimes it is neeessary to insert a hypodermie needle through an intereostal 
spaee into the pleural eavity (see Fig. 1.27) to obtain a sample of pleural fluid or to remove blood or 
pus. To avoid damage to the intereostal nerve and vessels, the needle is inserted superior to the rib, 
high enough to avoid the eollateral branehes. 
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ANTERIOR ENDS OF INFERIOR INTERCOSTAL SPACES 


• The fibers of the external intereostal and external oblique muscles run inferomedially. 

• The internal intereostal and internal oblique muscles are in eontinnity at the ends of the 9th, 10th, and 11 th 
intereostal spaees. 

• The intereostal nerves lie deep to the internal intereostal muscle but superficial to the innermost inter- 
eostal muscle; anteriorly, these nerves lie snperfieial to the transversos thoraeis or transversos abdomi- 
nis mnseles. 

• intereostal nerves run parallel to the ribs and eostal eartilages; on reaehing the abdominal wall, nerves T7 and 
T8 continue superiorly, T9 continues nearly horizontally, and T10 continues inferomedially toward the umbili- 
cus.These nerves provide cutaneous innervation in overlapping segmental bands. 
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Internal intereostal 
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cutaneous braneh 
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Internal thoraeie artery 


Anterior ramus 
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eONTENTS OFINTERCOSTAL SPACE, TRANSVERSE SECTI0N 


• The diagram is simpiified by shovving nerves on the right and arteries on the ieft. 

• The three muscuiomembranous iayers are the externai intereostai muscie and membrane, internai inter- 
eostai muscie and membrane, and the innermost intereostai muscie, transversus thoraeis muscie, and the 
membrane eonneeting them. 

• The intereostai nerves are the anterior rami of spinai nerves T1 to T11; the anterior ramus of T12 is the 
subcostai nerve. 

• Posterior intereostai arteries are branehes of the aorta (the superior two spaees are suppiied from the 
superior intereostai braneh of the eostoeervieai trunk); the anterior intereostai arteries are branehes of the 
internai thoraeie artery or its braneh, the muscuiophrenic artery. 

• The posterior rami innervate the deep baek muscies and skin adjaeent to the vertebrai coiumn. 
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MUSCLES OF THORAeie WALL 


TABLE1.1 MUSCLES OF THORACIC WALL 


Muscle 

Superior Attaehment 

Inferior Attaehment 

Innervation 

Aetion^ 

External intereostal 

Internal intereostal 

Innermost intereostal 

Inferior border of ribs 

Superior border of rib belovv 

intereostal nerve 

Elevate ribs 

Depress ribs 

Probably elevate ribs 

Transversus thoraeis 

Posterior surface of lovver sternum 

Internal surface of eostal eartilages 2-6 


Depress ribs 

Subcostales 

Internal surface of lovver ribs near their angles 

Superior borders of 2nd or 3rd ribs belovv 



Levatores costarum 

Transverse proeesses of C7-T11 

Subjacent ribs betvveen tubercle and angle 

Posterior rami of C8-T11 nerves 

Elevate ribs 

Serratus posterior superior 

Nuchal ligament, spinous proeesses of C7-T3 

Superior borders of 2nd-4th ribs 

Seeond to fifth intereostal nerves 


Serratus posterior inferior 

Spinous proeesses of T11-L2 

Inferior borders of 8th-12th ribs near their 
angles 

Anterior rami of T9-T12 nerves 

Depress ribs 


The tonus of all intereostal muscles keep intereostal spaees rlgid, thereby preventing them from bulging out during expiration and from being dravvn in during inspiration. Roie of individual intereostal muscles and aeeessory 
muscles of resplratlon in moving the ribs is difficult to interpret despite many eleetromyographie studies. The role of the respiratory muscles depends on vvhieh aeeessory muscles are eontraeting at the same time. 
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EXTERNAL ASPECT OF THORACIC WALL 


• H-shaped cuts were made through the perichondrium of the 3rd and 4th 
eostai eartiiages to sheii out segments of eartiiage. During surgery, retain- 
ing perichondrium promotes regrowth of removed eartilages. 

• The internai thoraeie (internai mammary) vesseis run inferioriy deep to 
the eostai eartiiages and just iaterai to the edge of the sternum, providing 
anterior intereostai branehes. 

• The parasternai iymph nodes {green) reeeive iymphatie vesseis from the 
anterior parts of intereostai spaees, the eostai pieura and diaphragm, and 
the mediai part of the breast. 


• The subciavian vesseis are “sandwiched'’ between the Ist rib and eiavieie 
and are “padded” by the subciavius. 

• Surgical aeeess to thorax. To gain aeeess to the thoraeie eavity 
for surgical procedures, the sternum is divided in the median plane 
(median sternotomy) and retraeted (spread apart). After surgery, the 
halves of the sternum are held together with wire structures. 
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INTERNAL ASPEGT OF THE ANTERIOR TH0RACIC WALL 


• The inferior portions of the internai thoraeie vesseis are eovered posterioriy by the transversns thoraeis 
mnseie; the snperior portions are in eontaet with the parietai pieora (removed). 

• The transversos thoraeis mnseie (snperior to diaphragm) is eontinnons with the transversns abdominis 
mnseie (inferior to diaphragm); these form the innermost iayer of the three fiat mnseies of the thoraeoab- 
dominai waii. 

• The internai thoraeie (internai mammary) artery arises from the snbeiavian artery and is aeeompanied by 
two venae eomitantes up to the 2nd eostai eartiiage in this speeimen and, superior to this, by the singie 
internai thoraeie vein, which drains into the braehioeephaiie vein. 
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MUSCLES OF RESPIRATION 


TABLE 1.2 MUSCLES OF RESPIRATION 


Inspiration 

Expiration 

Normal (Quiet) 

Major 

Diaphragm (Aetive Gontraetion) 

Passive (Elastie) Reeoil of Lungs and Thoraeie Cage 


Minor 

Tonie eontraetion of external intereostals and interehondral 
portion of internal intereostals to resist negative pressure 

Tonie eontraetion of muscles of anterolateral abdominal vvalls (rectus abdominis, external and internal 
obliques, transversus abdominis) to antagonize diaphragm by maintaining intra-abdominal pressure 

Aetive (Foreed) 


In addition to the above, aetive eontraetion of sternoeleido- 
mastoid, deseending (superior) trapezius, peetoralis minor, 
and sealenes, to elevate and fix upper rib eage 

In addition to the above, aetive eontraetion of muscles of anterolateral abdominal vvall (antagonizing 
diaphragm by inereasing intra-abdominal pressure and by pulling inferiorly and fixing inferior eostal 
margin): rectus abdominis, external and internal obliques, and transversus abdominis 



External intereostals, interehondral portion of internal 
intereostals, subcostales, levatores costarum, and 
serratus posterior superior^ to elevate ribs 

Internal intereostal (interosseous part) and serratus posterior inferiorMo depress ribs 


^Reeent stndies indieate that the serratns posterior snperior and inferior muscles may serve primarily as organs of proprioeeption rather than motion. 
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THORAeie eONTENTS IN SITU 


• The fibrous pericardium, iined by the parietai iayer of serous pericardium, is removed anterioriy to expose 
the heart and great vesseis. 

• The right iung has three iobes; the superior iobe is separated from the middie iobe by the horizontai fissure, 
and the middie iobe is separated from the inferior iobe by the obiique fissure. The ieft iung has two iobes, 
superior and inferior, separated by the obiique fissure. 

• The anterior border of the ieft iung is refieeted iateraiiy to visuaiize the phrenie nerve passing anterior to 
the root of the iung and the vagus nerve iying anterior to the areh of the aorta and then passing posterior 
tothe rootof the iung. 

• As the right vagus nerve passes anterior to the right subciavian artery, it gives rise to the recurrent braneh 
and then divides to contribute fibers to the esophageai, eardiae, and puimonary piexuses. 
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TOPOGRAPHY OFTHE LUNGS AND MEDIASTINUM 


• The mediastinum is ioeated betvveen the pieurai eavities and is occupied by the heart and the tissues 
anterior, posterior, and snperior to the heart. 

• The apex of the iungs is at the ievei of the neek of the 1 st rib, and the interior border of the iungs is at the 6th 
rib in the ieft midciavicuiar iine and the 8th rib at the iaterai aspeet of the bony thorax at the midaxiiiary iine. 

• The eardiae noteh of the ieft iung and the eorresponding deviation of the parietai pieura are avvay from the 
median piane tovvard the iett side. 

• The interior refieetion of parietai pieura is at the 8th eostoehondrai jnnetion in the midciavicuiar iine, at the 
lOth rib in the midaxiiiary iine. 

• The apex ot the heart is in the 5th intereostai spaee at the ieft midciavicuiar iine. 

• The right atrium forms the right border of the heart and extends just beyond the iaterai margin of the 
sternnm. 

• The branehes of the great vesseis pass throngh the snperior thoraeie apertnre. 
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1st rib 
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RADIOGRAPH OF GHEST 


• The right dome of the diaphragm is higher than the ieft dome due primariiy 
to the iarge underiying iiver. 

• The convex right mediastinai border of the heart is formed by the right 
atrium; above this, the superior vena eava and aseending aorta produce 
iess convex borders. 

• The ieft border of fhe mediasfinai siihouefte is formed by the areh of the 
aorta, puimonary trunk, ieft auricie (normaiiy not prominent), and ieft 
ventrieie. 


• Foiiovv the 1 st rib to vvhere it curves iateraiiy and then mediaiiy to eross 
inferiortothe eiavieie. 

• Any structure in the mediastinum may contribute to pathologieal wid- 
ening of the mediastinai siihonette, e.g., atter trauma that produces 
hemorrhage into the mediastinum, malignant lymphoma (eaneer of 
lymphatie tissue) that produces massive enlargement of mediastinal 
lymph nodes, or enlargement (hypertrophy) of the heart occurring with 
eongestive heart failure. 
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Left lung: 

Superior (upper) lobe 


Inferior (lower) lobe 
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*Costal part 



*Mediastinal 


Left lung 


D. eoronal Seetion 


^ 1.27 


RESPIRATORY SYSTEM 


A. Overvievv. B. Pleural eavity and pieura. C. Transverse seetion. D. Ooronai 
seetion throogh heart and iungs. 

• The iungs invaginate a continuous membranous pieurai sae; the viseerai 
(puimonary) pieura eovers the iungs, and the parietai pieura iines the tho- 
raeie eavity; the viseerai and parietai pieorae are continuous around the 
root of the iung. 

• The parietai pieura ean be divided regionaiiy into the eostai, diaphragmatie, 
mediastinai, and eervieai parts; note the eostodiaphragmatie reeess. 


• The pleural eavity is a potential spaee betvveen the viseeral and pari- 
etal pleurae that eontains a thin layer of fluid. If a sufficient amount of 
air enters the pleural eavity, the surface tension adhering viseeral to 
parietal pleura (lung to thoraeie wall) is broken, and the lung eollapses 
(ateleetasis) because of its inherent elastieity (elastie reeoil). When 
a lung eollapses, the pleural eavity—normally a potential spaee— 
beeomes a real spaee (B) and may eontain air (pneumothorax), blood 
(hemothorax), ete. 
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A. Medìan Seetion, Left Lateral View 
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B. Transverse Seetion, Inferior View 
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e. Median Seetion, Right Lateral View 


D. Transverse Seetion, Inferior View 


Key for C. 


Pericardium 

Fibrous pericardium 
Serous pericardium: 

Parietal layer of serous pericardium (lines fibrous pericardium) 
Viseeral layer of serous pericardium (outermost layer of heart vvall) 

Thin film of fluid in perieardial eavity betvveen viseeral and parietal 
layers allovvs the heart to move freely vvithin the perieardial sae. 


Heart 

Epicardium (viseeral layer 
of serous pericardium) 

- 1 Myocardium 

-1 Endocardium 


Pleurae 

- 1 Viseeral pleura 

Parietal pleura: 

- 1 Mediastinal 

-1 Gostal 



MEDIASTINUM AND PERICARDIUM 


A. and B. Subdivisions of mediastinum. C. and D. Layers of pericardium 
and heart. 

Gardiae tamponade (heart eompression) is a potentially lethal 
eondition because heart volume is inereasingly eompromised by the 
fluid outside the heart but inside the perieardial eavity. The heart is 
inereasingly eompressed and circulation fails. Blood in the perieardial 
eavity, hemoperieardinm, produces eardiae tamponade. 
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A. Anterìor Vìew 



B. Posterìor Vìew 


EXTENT OF PARIETAL PLEORA AND LUNGS 
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C. Right Lateral View 



D. Left Lateral View (lung removed) 



EXTENT OF PARIETAL PLEURA AND LUNGS {CONTINUED) 


TABLE 1.3 SUfìFACE MAfìKINGS OF PAfìlETAL PLEUfìA (BLUE) 


Level 

Left Pleura 

Ríght Pleura 

Apex 

About 4 em superior to middie of eiaviele 

About 4 em superior to middie of eiaviele 

4th eostal eartilage 

Midline (anterioriy) 

Midline (anterioriy) 

6th eostal eartilage 

Laterai margin of sternum 

Midline (anteriorly) 

8th eostal eartilage 

Midclavicular line 

Midclavicular line 

10th rib 

Midaxillary line 

Midaxillary line 

11 th rib 

Line of inferior angle of scapula 

Line of inferior angle of scapula 

12th rib 

Lateral border of ereetor spinae to T12 spinous 
proeess (slightiy lower levei than right pleura) 

Lateral border of ereetor spinae to T12 spinous proeess 


SUfìFACE MAfìKINGS OF LUNGS COVEfìED WITH VISOEfìAL PLEOfìA (PINK) 


Level 

Left Lung 

Right Lung 

Apex 

About 4 em superior to middie of eiaviele 

About 4 em superior to middie of eiaviele 

2nd eostai eartiiage 

Midline (anterioriy) 

Midline (anterioriy) 

4th eostal eartilage 

Laterai margin of sternum 

Laterai margin of sternum 

6th eostal eartilage 

Foilows 4th eostai eartiiage, turns inferiorly to 6th eostal 
eartilage in the midciavicular line (eardiae noteh) 

Midclavicular line 

8th rib 

Midaxillary line 

Midaxillary line 

lOth rib 

Line of inferior angle of scapula to T10 spinous proeess 

Line of inferior angle of scapula to T10 spinous proeess 
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Oblique fissure 


Horizontai fissure 
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Right dome of 
diaphragm 
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Oostai part of 
diaphragm 


A. Lateral View 
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1.30 


RIGHT LUNG 


The oblique and horizontal fissures divide the right lung into three 
lobes: superior, middle and inferior. 

The right lung is larger and heavier than the left, but is shorter and 
vvider because the right dome of the diaphragm is higher and the 
heart bulges more to the left. 

Gadaverie lungs may be shrnnken, firm and diseolored, vvhereas 
healthy lungs in living people are normally soft, light and spongy. 
Eaeh lung has an apex and base, three surfaces (eostal, mediastinal 
and diaphragmatie) and three borders (anterior, inferior and posterior). 
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Anterior 
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LEFT LUNG 


• The left lung has two lobes, superlor and Inferlor, separated by the 
obllque flssure. 

• The anterlor border has a deep eardlae noteh that Indents the antero- 
Inferlor aspeet of the superlor lobe. 

• The llngula, a tonguellke proeess of the superlor lobe, extends below the 
eardlae noteh and slldes In and out ot the eostomedlastlnal reeess durlng 
Insplratlon and explratlon. 

• The lungs of an embalmed eadaver usually retaln Impresslons of struc- 
tures that lle adjaeent to them, such as the rlbs and heart. 


e. Posterior View 































36 


LUNGSANDPLEURA 



Traeheal area 


Esophageal area 


Groove for braehioeephalie vein 


Groove for 1 st rib 


Pleural sleeve 


Groove for superior vena eava 


Gardiae impression 


Anterior border 
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Medial View 



areh of azygos vein 


Right main bronehns dividing into 
superior lobar and intermediate bronchus 


Pnlmonary artery 


Bronehial vessels 

Pnimonary vein 


Groove for esophagus 
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Inferior border 



MEDIASTINAL (MEDIAL) SURFACE AND HILUM OF RIGHT LUNG 


The embalmed lung shovvs impressions of the structures with which it eomes into eontaet, elearly demareated 
as surface features; the base is contoured by the domes of the diaphragm; the eostal surface bears the 
impressions of the ribs; distended vessels leave their mark, but nerves do not. The oblique tissure is ineom- 
plete here. 
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Area for traehea and esophagos 


Groove for areh of aorta 


Groove for left subclavian artery 
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Bronchopulmonary (hilar) lymph node 


Anterior border 


Gardiae impression 


Gardiae noteh 
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Medìal Víew 



MEDIASTINAL (MEDIAL) SURFACE AND HILUM OF LEFT LUNG 


Note the site of eontaet with esophagos, between the deseending aorta and the inferior end of the poimonary 
iigament. in the right and ieft roots, the artery is soperior, the bronehos is posterior, one vein is anterior, and 
the other is inferior; in the right root, the bronehos to the soperior iobe (aiso eaiied the eparterial bronehes) is 
the most soperior structure. 
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BRONGHIAND BRONOHOPOLMONARY SEGMENTS 
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A. Anterior View 
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B. Anterior View 
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e. Posterior View 


1.34 



SEGMENTAL BRONGHIAND BRONCHOPULMONARY SEGMENTS 


A. There are 10 tertiary or segmental bronehi on the right, and 8 on the left. Note that on the left, the apieal 
and posterior bronehi arise from a single stem, as do the anterior basal and medial basal. B.-F. A broneho- 
pnlmonary segment eonsists of a tertiary bronehns, polmonary vein and artery, and the portion of lung they 
serve. These structures are surgically separable to allovv segmental reseetion of the lung. To prepare these 
speeimens, the tertiary bronehi of tresh lungs vvere isolated vvithin the hilum and injeeted vvith latex of various 
eolors. Minor variations in the branehing of the bronehi result in variations in the surface patterns. 
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Anterior 


Lateral 



Medial 


Posterior 


Inferior View 


LEFT LUNG 



D. Laterai View 



E. Mediai View 


Anterior 
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F. Inferior View 



SEGMENTAL BRONGHIAND BRONGHOPDLMONARY SEGMENTS {CONTINUED) 


Knovvledge of the anatomy of the bronehopolmonary segments Is essentlal for preelse Interpretatlons 
of diagnostie images of the lungs and for surgical reseetion (removal) of diseased segments. During the 
treatment of lung eaneer, the surgeon may remove a vvhole lung (pneumonectomy), a lobe (lobeetomy), 
or one or more bronchopulmonary segments (segmenteetomy). Knovvledge and understanding ot the 
bronchopulmonary segments and their relationship to the bronehial tree are also essential for planning 
drainage and elearanee techniques used in physieal therapy for enhaneing drainage from speeifie areas 
(e.g., in patients vvith pneumonia or eystie fibrosis). 




BRONGHIAND BRONOHOPOLMONARY SEGMENTS 


main bronchus 


Right main 


Right superior iobar bronchus 


Intermediate bronchus 


Right middie iobar bronchus 


Right lower lobar bronchus 


Anterior View 



Left superior lobar bronchus 


Left inferior lobar bronchus 



TRACHEAAND BRONCHIIN SITU 


• The segmental (tertiary) bronehi are eolor eoded. 

• The traehea bifnreates into right and left main (primary) bronehi; the 
right main bronehos is shorter, wider, and more vertieal than the left. 

Therefore, it is more iikeiy that aspirated foreign bodies wiii 
enter and iodge in the right main bronehos or one of its deseend- 
ing branehes. 

• The right main bronehns gives off the right snperior lobe bronehns 
(eparterial bronehos) before entering the hilnm (hilus) of the lung; 
after entering the hilum, the eontinoing intermediate bronchus divides 
into the right middle and inferior lobar bronehi. 

• The left main bronehos divides at the hilum into the left soperior and 
left inferior lobar bronehi; the lobar bronehi forther divide into seg- 
mental (tertiary) bronehi. 


Segmental bronehi: 
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Apex of right lung 
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1st rib 
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Traehea (site of B-1) 


Areh of aorta 

Garina (site of B-2) 

Apieoposterior segmental 
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Left superior lobar bronchus 

Left inferior lobar bronchus 


Gas bubble in fundus of 
stomaeh 


A. Slightly Oblique Anteroposterior View 



BRONCHOGRAMS 


A. Bronehogram of traeheobronehial tree. B. Bronehoseopy. 

When examining the bronehi with a bronehoseope —an endo- 
seope for inspeeting the interior of the traeheobronehial tree for diag- 
nostie porposes—one ean observe a ridge, the earina, between the 
orifiees of the main bronehi. If the traeheobronehial lymph nodes in 
the angle between the main bronehi are enlarged beeaose eaneer 
eells have metastasized from a bronehogenie eareinoma, for exam- 
ple, the earina is distorted, widened posteriorly, and immobile. 
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and earina 
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Left main 
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B. Bronehoseopie Views 
















BRONGHIAND BRONOHOPOLMONARY SEGMENTS 
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e. Right Segmental Bronehi, Right Lateral View 
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D. Left Segmental Bronehi, Left Lateral View 



BR0NCH0GRAMS (CONTINUED) 


e. Right lateral bronehogram, shovving segmental bronehi. D. Left lateral bronehogram, shovving segmental 
bronehi. 
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RELATIONSHIP OF BRONGHIAND POLMONARY 
ARTERIES 



Posterior View 
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1.38 


30 VOLOME RECONSTRUCTION (3DVR) OF 
PULMONARY ARTERIES AND VEINS AND LEFT 
ATRIUM 


A. Right lung. B. Left lung. C. Pnlmonary arteries and main bronehii. 
Superscripts indieate segmental bronehi to the ’snperior lobe, ^middle 
lobe, and ^inferior lobe. The pulmonary arteries of fresh lungs were filled 
with latex, the bronehi were inflated with air. The tissues surrounding the 
bronehi and vessels were removed. 

Obstruction of a pulmonary artery by a blood elot (pulmonary 
embolism) results in partlal or eomplete obstructlon of blood flow 
to the lung. 


The pnlmonary trunk (PT) divides into a longer right pulmonary artery {RPA) 
and shorter left pulmonary artery (LPA)-, the left superior (LSPV) and inferior 
(LIPV) and the right snperior (RSPV) and inferior (RIPV) pnlmonary veins 
drain into the left atrium (LA). Superior vena eava (SVC). 













INNERVATION AND LYMPHATIG DRAINAGE OF LDNGS 


Right vagus nerve 


Right phrenie nerve 


Left vagus nerve 

Left phrenie nerve 


Gervíeal eardiae branehes 
(vagosympathetie) 


Right reenrrent laryngeal nerve 


Right vagus nerve 


Anterior View 



Left recurrent laryngeal nerve 


Pulmonary plexus 


Pulmonary trunk 


Left vagus nerve 



INNERVATION OF LUNGS 


• The pulmonary plexuses, loeated anterior and posterior to the roots of the lungs, reeeive sympathetie 
eontribntions from the right and left sympathetie trunks (2nd to 5th thoraeie ganglia, not shown) and para- 
sympathetie eontribntions from the right and left vagus nerves; eell bodies of postsynaptie parasympathetie 
nenrons are in the pnlmonary plexuses and along the branehes of the pnlmonary tree. 

• The right and left vagus nerves eontinne inferiorly from the posterior pnlmonary plexus to contribute fibers 
to the esophageal plexus. 

• The phrenie nerves pass anterior to the root of the lung on their way to the diaphragm. 

• Pleurisy/pleuritis. The viseeral pleura is insensitive to pain. The autonomic nerves reaeh the vis- 
eeral pleura in eompany with the bronehial vessels. The viseeral pleura reeeives no nerves of general 
sensation. 

• The parietal pleura is sensitive to pain because it is riehly supplied by branehes of the somatie inter- 
eostal and phrenie nerves. Irritation of the parietal pleura produces loeal pain and referred pain to the 
areas sharing innervation by the same segments of the spinal eord. 
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Inferior traeheobronehial (earinal) node 
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Pulmonary nodes 


Drainage from deep lymphatie plexus 



LYMPHATie DRAINAGE OF LUNGS 


• Lymphatie vessels originate in the snbplenral (snperfieial) and deep lym- 
phatie plexuses. 

• The subpleural lymphatie plexus is superficial, lying deep to the viseeral 
pleura, and drains lymph from the surface of the lung to the bronchopul- 
monary (hilar) nodes. 

• The deep lymphatie plexus is in the lung and follovvs the bronehi and 
pulmonary vessels to the pulmonary, and then bronchopulmonary, nodes 
loeated at the root of the lung. 

• All lymph from the lungs enters the inferior (earinal) and superior traeheo- 
bronehial nodes and then continues to the right and left bronehomediastinal 
trunks to drain into the venous system via the right lymphatie and thoraeie 
ducts; lymph from the left inferior lobe passes largely to the right side. 

• Lymph from the parietal pleura drains into lymph nodes of the thoraeie 
wall (Fig. 1.71). 


Lung eaneer (eareinoma) metastasizes early to the bronchopulmo- 
nary lymph nodes and subsequently to the other thoraeie lymph nodes. 
Gommon sites of hematogenous metastases (spreading through the 
blood) of eaneer eells from a bronehogenie eareinoma are the brain, 
bones, lungs, and suprarenal glands. Often the lymph nodes supe- 
rior to the elaviele—the supraclavicular lymph nodes—are enlarged 
when lung (bronehogenie) eareinoma develops owing to metastasis of 
eaneer eells from the tumor. Consequently, the supraclavicular nodes 
were onee referred to as sentinel lymph nodes. More reeently, the term 
sentinel lymph node has been applied to a node or nodes that first 
reeeive lymph drainage from a eaneer-eontaining area, regardless of 
loeation, following injeetion of blue dye eontaining radioaetive traeer 
(technetium-99). 




















EXTERNAL HEART 



Anterìor View 




SURFACE MARKINGS OFTHE HEART, HEART VALVES, AND 
THEIR AUSCULTATION AREAS 


• The loeation of eaeh heart valve in situ is indieated by a eolored oval and the area of auscultation of the valve 
is indieated as a eirele of the same eolor eontaining the first letter of the valve name. 

• The auscultation areas are sites where the sounds of eaeh of the heart’s vaives ean be heard most 
distinetiy through a stethoseope (eardiae auscultation). 

• The aortie (A) and puimonary (P) auscuitation areas are in the 2nd intereostai spaee to the right and 
ieft of the sternai border; the tricuspid area (T) is near the ieft sternai border in the 5th or 6th inter- 
eostai spaee; the mitrai vaive (M) is heard best near the apex of the heart in the 5th intereostai spaee 
in the midciavicuiar iine. 
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Anterìor Vìew 



SURFACE MARKINGS OFTHE HEART, LUNGS, AND DIAPHRAGM 


• The superior border of the heart is represented by a siightiy obiique iine joining the 3rd oostai oartiiages; 
the convex right side of the heart projeots iaterai to the sternum and inferioriy, iying at the 6th or 7th oos- 
toehondrai junction; the inferior border of the heart is iying superior to the eentrai tendon of the diaphragm 
and sioping siightiy inferioriy to the apex at the 5th interspaee at the midciavicuiar iine. 

• The right dome of the diaphragm is higher than the ieft beeaose of the iarge size of the iiver interior to the 
dome; during expiration the right dome reaehes as high as the 5th rib and the ieft dome aseends to the 
5th intereostai spaee. 

• The ieft pieorai eavity is smaiier than the right beeaose of the projeetion of the heart to the ieft side. 






































EXTERNAL HEART 
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HEART AND GREATVESSELS (CONTINUED) 


A. Anatomieal speeimen 

• The right border of the heart, formed by the right atrinm, is slightly eon- 
vex and almost in line with the soperior vena eava. 

• The inferior border is formed primarily by the right ventriele and part of 
the left ventriele. 

• The left border is formed primarily by the left ventriele and part of the 
left anriele. 

B. 3D volnme reeonstrnetion from MRI of heart and eoronary vessels (living 
patient). Nombers refer to structures in A. 

e. Circulation of blood through the heart 

D. Anatomieal speeimen, posterior view. 

• Most of the left atrium and left ventriele are visible in this posteroinferior 
view. 

• The right and left pulmonary veins open into the left atrium. 

• The areh of the aorta extends superiorly, posteriorly and to the left, in a 
nearly sagittal planes. 

E. 3D volume reconstruction from MRI of heart and eoronary vessels. 
Numbers refer to structures in D. 


E. Posteroinferior View 














EXTERNAL HEART 
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Anteríor View 



PERICARDIUM IN RELATION TO STERNUM 


• The pericardium iies posterior to the body of the sternom, extending from 
just superior to the sternai angie to the ievei of the xiphisternai joint; 
approximateiy two thirds iies to the ieft of the median piane. 

• The heart iies betvveen the sternum and the anterior mediastinum anteri- 
oriy and the vertebrai coiumn and the posterior mediastinum posterioriy. 


In eardiae eompression, the sternum is depressed 4 to 5 em, foreing 
blood out of the heart and into the great vessels. 

• Internal thoraeie arteries arise from the subclavian arteries and deseend 
posterior to the eostal eartilages, rnnning lateral to the sternum and ante- 
rior to the pleura. 































Thorax 

EXTERNAL HEART 



Inferior eervieal eardiae nerve (sympathetie: 
from eervieothoraeie (stellate) ganglion) 


Right braehioeephalie vein 


Braehioeephalie trunk 


Left eommon earotid artery 


subclavian artery 


Areh of azygos vein 


Superior vena eava 


Aseending aorta 

Pericardium (cut edge) 
Right superior pulmonary vein 
Arrovv traversing transverse perieardial sinus 


Right auricie 


Sulcus terminalis (terminal groove) 


Right atrium 


Anterior eardiae vein 


eervieal eardiae braneh (CN X) 


Right eoronary artery-^ 


Marginal artery 


Pericardium (cut edge) 


Diaphragm 


Anterior View 



recurrent laryngeal nerve 


Ligamentum arteriosum 


Left pulmonary artery 
Anterior pulmonary plexus 


Left superior pulmonary vein 
Pulmonary trunk 

Arrovv traversing transverse perieardial sinus 


Left auricie 


Anterior interventricular 
braneh of left eoronary artery 
(left anterior deseending braneh) 


Great eardiae vein 


Right ventrieie 


Left ventrieie 



STERNOeOSTAL (ANTERIOR) SURFACE OF HEART AND GREAT VESSELS IN SITU 


• The right ventriele forms most of the sternoeostal sorfaee. 

• The entire right aoriele and much of the right atrium are visible anteriorly, 
but only a small portion of the left auricle is visible; the auricles, like a 
elosing claw, grasp the origins of the pulmonary trunk and aseending aorta 
from a posterior approaeh. 

• The ligamentum arteriosum passes from the origin of the left pulmonary 
artery to the areh of the aorta. 

• The right eoronary artery courses in the anterior atrioventricular groove, 
and the anterior interventricular braneh of the left eoronary artery (anterior 


deseending braneh) courses in or parallel to the anterior interventricular 
groove (see Fig. 1.43B). 

• The left vagus nerve passes lateral to the areh of the aorta and then poste- 
rior to the root of the lung; the left recurrent laryngeal nerve passes inferior 
to the areh of the aorta posterior to the ligamentum arteriosum. 

• The great eardiae vein aseends beside the anterior interventricular braneh 
of the left eoronary artery to drain into the eoronary sinus posteriorly. 
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HEARTAND PERICARDIUM 


• This heart (A) was removed from the interior of the perieardiai sae (B). 

• The entire base, or posterior snrfaee, and part of the diaphragmatie or 
inferior sorfaee of the heart are in view. 

• The snperior vena eava and iarger inferior vena eava join the snperior and 
inferior aspeets of the right atrinm. 

• The ieft atrinm forms the greater part of the base (posterior sorfaee) of 
the heart. 

• The ieft eoronary artery in this speeimen is dominant, sinee it snppiies the 
posterior interventrieniar braneh. 

• Most branehes of eardiae veins eross branehes of the eoronary arteries 
snperfieiaiiy. 

• The viseerai iayer of serons perieardinm (epieardinm) eovers the sorfaee 
of the heart and refieets onto the great vesseis; from aroond the great 
vesseis, the serons perieardiom refieets to iine the internai aspeet of the 


fibrons perieardinm as the parietai iayer of seroos perieardinm. The fibrons 
perieardinm and the parietai iayer of seroos perieardinm form the periear- 
diai sae that eneases the heart. 

• Note the cut edges of the refieetions of serous perieardia around the arte- 
riai vesseis (the puimonary trunk and aorta) and venous vesseis (the supe- 
rior and inferior venae eavae and the puimonary veins). 

• Surgical isolation of eardiae outflow. The transverse perieardiai 
sinus is espeeiaiiy important to eardiae surgeons. After the perieardiai 
sae has been opened anterioriy, a finger ean be passed through the 
transverse perieardiai sinus posterior to the aorta and puimonary trunk. 
By passing a surgical elamp or plaeing a ligature around these vessels, 
inserting the tubes of a eoronary bypass maehine, and then tightening 
the ligature, surgeons ean stop or divertthe circulation of blood in these 
large arteries while performing eardiae surgery. 
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M HEART AND PERICARDIUM (CONTINUED) 

• Interior of perieardial sae. Eight vessels were severed to excise the heart: 
soperior and inferior venae eavae, four pulmonary veins, and two pulmo- 
nary arteries. 

• The oblique sinus is bounded anteriorly by the viseeral layer of serous 
pericardium eovering the left atrium (A), posteriorly by the parietal layer 
of serous pericardium lining the fibrons perieardiom, and soperiorly and 
laterally by the refleetion of serous pericardium around the four pulmonary 
veins and the superior and inferior venae eavae (B). 

• The transverse sinus is bounded anteriorly by the serous pericardium eov- 
ering the posterior aspeet of the pulmonary trunk and aorta, and posteriorly 


by the viseeral pericardium refleeting from the atria (A) inferiorly and the 
snperior vena eava snperiorly on the right. 

• Blood in the perieardial eavity, hemopericardium, produces eardiae 
tamponade. Hemopericardium may result from perforation of a weak- 
ened area of the heart muscle owing to a previous myoeardiai infare- 
tion (Mi) or heart attaek, from bleeding into the perieardial eavity after 
eardiae operations, or from stab wounds. Heart volume is inereasingly 
eompromised and circulation fails. 
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HEARTAND PERICARDIUM {CONTINUED) 

e. Posterior relationships; disseetion. The fibroos and parietal layers of 
seroos perieardiom have been removed from posterior and lateral to 
the oblique sinus. The esophagus in this speeimen is defleeted to the 
right; it usually lies in eontaet with the aorta, forming primary poste- 
rior relationships of the heart. D. Posterior relationships of heart. Axial 
eompnted tomographie (CT) sean at level of T9 vertebra. 1, left lung; 
2, right lung; 3, deseending aorta; 4, esophagos; 5, inferior vena eava; 
6, right atrium; 7, left ventriele. 



D. Axial CT Sean, Inferior View 
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PRE- AND POSTNATAL CIRCULATION 


At birth two major ehanges take plaee: (1) polmonary respiration starts and (2) after the nmbilieal eord is 
ligated, the ombilieal arteries (except the most proximal part), nmbilieal vein, and ductus venosus are occluded 
and beeome ligaments. 
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eORONARY VESSELS 
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• In the most eommon pattern, the right eoronary 
artery travels in the eoronary sulcus to reaeh the 
posterior surface of the heart, vvhere it anastomo- 
ses with the circumflex braneh of the left eoronary 
artery. Early in its course, it gives off the right atrial 
braneh, which supplies the sinu-atrial (SA) node 
via its sinu-atrial nodal braneh. Major branehes are 
a marginal braneh supplying much of the anterior 
wall of the right ventriele, an atrioventricular (AV) 
nodal braneh given off near the posterior border of 
the interventricular septum, and a posterior inter- 
ventricular braneh in the interventricular groove 
that anastomoses with the anterior interventricular 
braneh of the left eoronary artery. 

• The left eoronary artery divides into a circumflex 
braneh that passes posteriorly to anastomose with 
the right eoronary artery on the posterior aspeet of 
the heart and an anterior deseending braneh in the 
interventricular groove; the origin of the SA nodal 
braneh is variable and may be a braneh of the left 
eoronary artery. 

• The interventricular septum reeeives its blood sup- 
ply from septal branehes of the two interventricular 
(deseending) branehes: typieally the anterior two 
thirds from the left eoronary, and the posterior one 
third from the right (see Fig. 1.51A). 
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A. Anterior aspeet. B. Smallest eardiae veins. C. 3D volnme reeonstroetion. 
Nnmbers refer to veins in D. M, left atrinm; RA, right atrinm; LV, left ventriele; 
RV, right ventriele. D. Posteroinferior aspeef. 

The eoronary sinns is fhe major venons drainage vessel of fhe hearf; if is 
loeafed posferiorly in fhe afriovenfrienlar (eoronary) groove and drains info fhe 
righf afrinm. The greaf, middle, and small eardiae veins; fhe obligoe vein of 


fhe leff afrinm; and fhe posferior vein of fhe leff venfriele are fhe prineipal ves- 
sels draining info fhe eoronary sinos. The anferior eardiae veins drain direefly 
info fhe righf afrinm. The smallesf eardiae veins (venae eordis minimae) drain 
fhe myoeardinm direefly info fhe afria and venfrieles (B). The eardiae veins 
aeeompany fhe eoronary arteries and their branehes. 
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eORONARY ARTERIOGRAMS WITH ORIENTATION DRAWINGS 


Right (A and B) and left (C and D) eoronary arteriograms. 

Goronary artery disease (CAD), one of the leading causes of death, 
results in a reduced blood supply to the vital myoeardial tissue. The 
three most eommon sites of eoronary artery occlusion and the approxi- 
mate pereentage of occlusions involving eaeh artery are the (1) anterior 


interventricular (elinieally referred to as LAD) braneh of the left eoronary 
artery (LCA) (40% to 50%); (2) right eoronary artery (RCA), (30% to 40%); 
(3) circumflex braneh of the LCA (15% to 20%). 
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Anterior (sternoeostal) snrfaee 



Diaphragmatie (inferior) snrfaee 


A. and B. Most eommon pattern (67%). Right eoronary artery is dominant, giving 

rise to the posterior interventrienlar braneh. 



B. Goronary Angiogram, Anteroposterìor View 
KEY for B: 

AA Aseending aorta LCA Left eoronary artery 
AR Areh of aorta RCA Right eoronary artery 

e Cusp of aortie valve 


Right eoronary artery 



Circumflex braneh emerging from right eoronary sinus. 



1 


1.51 


eORONARY CIRCULATION 
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CONDUCTION SYSTEM OF HEART, eORONAL SEOTION 


A. Impulses (arrovvs) initiated at the sinu-atriai node. B. Atrioventrieniar (AV) node, AV bundie, and 

bundie branehes. C. Eehoeardiogram, apieai four-chamber view. 

• The sinu-atriai (SA) node in the waii of the right atrium near the superior end of the suicus ter- 
minaiis (internaiiy erista terminaiis) extends over the opening of the snperior vena eava. The SA 
node is the “paeemaker” of the heart beeanse it initiates muscie eontraetion and determines 
the heart rate. it is snppiied by the sinoatriai nodai artery, usuaiiy a braneh of the right atriai 
braneh of the right eoronary artery, but it may arise from the ieft eoronary artery. 

• Gontraetion spreads through the atriai waii (myogenie indnetion) untii it reaehes the atrioven- 
trieniar (AV) node in the interatriai septum superomediai to the opening of the eoronary sinus. 
The AV node is suppiied by the atrioventricuiar nodai artery, usuaiiy arising from the right 
eoronary artery posterioriy at the inferior margin of fhe interatriai septum. 

• The AV bundie, usuaiiy suppiied by the right eoronary artery, passes from the AV node in the 
membranons part of the interventrieniar septum, dividing into right and ieft bundie branehes 
on either side of the muscuiar part of the interventricuiar septum. 

• The right bundie braneh traveis inferioriy in the interventrieniar septum to the anterior waii 
of the ventrieie, with part passing via the septomarginai trabeenia to the anterior papiiiary 
muscie; excitation spreads throughout the right ventricuiar waii through a network of suben- 
doeardiai branehes from fhe right bundie (Pnrkinje fibers). 

• The ieft bundie braneh iies beneath the endocardium on the ieft side of the interventrieniar 
septum and branehes to enter the anterior and posterior papiiiary mnseies and the waii of 
the ieft ventrieie; fnrther branehing into a piexus of subendocardiai branehes (Pnrkinje fibers) 
aiiows the impnises to be eonveyed throughout the ieft ventricuiar waii. The bundie branehes 
are mostiy snppiied by the ieft eoronary artery except the posterior iimb of the ieft bundie 
braneh, which is suppiied by both eoronary arteries. 

• Damage to the eardiae eondoetion system (often by eompromised blood supply as In 
eoronary artery dlsease) leads to dlsturbances of muscle eontraetlon. Damage to the AV 
node results In “heart bloek” because the atrlal excitation wave does not reaeh the ven- 
trieles, which begin to eontraet independently at their own slower rate. Damage to one of 
the bundle branehes results in “bundle braneh bloek,” in which excitation goes down the 
unaffected braneh to cause systole of that ventriele; the impulse then spreads to the other 
ventriele, producing later asynchronous eontraetion. 


RV Right ventriele LV Left ventriele 

X Cruxofheart 

RA Rightatrium LA Leftatrium 
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CARDIAC CYCLE AND CARDIAC SKELETON 


A. Ventricular diastole. B. Ventricular systole. C. Gorrelation of ventricular 
pressure, eleetroeardiogram (ECG), and heart sounds. The eardiae eyele 
deseribes the eomplete movement of the heart or heartbeat and includes the 
period from the beginning of one heartbeat to the beginning of the next one. 
The eyele eonsists of diastole (ventricular relaxation and filling) and systole 
(ventricular eontraetion and emptying). The right heart is the pump for the 
polmonary circuit; the left heart is the pump for fhe sysfemie circuif. (see Fig. 
1.43C). D. eardiae skelefon. The fibrous framevvork of dense eollagen forms 
four fibroos rings, vvhieh provide aftaehmenf for fhe leaflefs and cusps of fhe 
valves, and fwo fibrous frigones fhaf eonneef fhe rings, and fhe membranous 
parts of fhe inferafrial and infervenfricular sepfa. The fibrous skelefon keeps 
fhe orifiees of fhe valves pafenf and separafes fhe myenferieally conducfed 
impulses of the atria. 


Disorders involving the valves of the heart disturb the pumping effieieney 
of the heart. Valvular heart disease produces either stenosis (narrowing) 
or insufficiency. Valvular stenosis is the failure of a valve to open fully, 
slowing blood flow from a ehamber. Valvular insufficiency, or regurgita- 
tion, is the failure of the valve to elose eompletely, usually owing to nodule 
formation on (or searring and eontraetion of) the cusps so that the edges 
do not meet or align. This allows a variable amount of blood (depend- 
ing on the severity) to flow baek into the ehamber it was just ejeeted 
from. Both stenosis and insufficiency result in an inereased workload for 
the heart. Because valvular diseases are meehanieal problems, damaged 
or defeetive eardiae valves are often replaeed surgically in a procedure 
ealled valvuloplasty. 
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RIGHTATRIUM 


A. Interior of right atriom. The anterior wall of the right atriom is refleeted. B. 
Blood flow into atrinm from the snperior and inferior vena eavae. 

The smooth part of the atrial wall is formed by the absorption of the right 
horn of the sinns venosns, and the rongh part is formed from the primitive 
atrinm. 

Grista terminalis, the valve of the inferior vena eava, and the valve of the 
eoronary sinus separate the smooth part from the rough part. 

The peetinate muscle passes anteriorly from the erista terminalis; the 
erista underlies the sulcus terminalis (not shown), a groove visible exter- 
nally on the posterolateral surface of the right atrium between the superior 
and inferior venae eavae. 

The superior and inferior venae eavae and the eoronary sinus open onto 
the smooth part of the right atrium; the anterior eardiae veins and venae 
eordis minimae (not visible) also open into the atrium. 


The floor of the fossa is the remnant of the fetal septum primum; the 
ereseent-shaped ridge (limbus fossae ovalis) partially surrounding the 
fossa is the remnant of the septum secundum. 

In B, the inflow from the superior vena eava is direeted toward the tricuspid 
orifiee, whereas blood from the inferior vena eava is direeted toward the 
fossa ovalis. 

Gongenital anomalies of the interatrial septum, most often ineomplete 
closure of the oval foramen (patent foramen ovale), are atrial septal 
defeets (ASDs). A probe-size pateney is present in the superior part of 
the oval fossa in 15% to 25% of adults (Moore and Persaud, 2008). These 
small openings, by themselves, cause no hemodynamie abnormalities. 
Large ASDs allow oxygenated blood from the lungs to be shunted from 
the left atrium through the ASD into the right atrium, causing enlarge- 
mentof the rightatrium and ventriele and dilation of the pulmonary trunk. 
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RIGHTVENTRieLE 


A. Interior of right ventriele. B. Blood flow throngh right heart. 

• The entranee to this ehamber, the right atrioventrieolar or trienspid ori- 
fiee, is sitoated posteriorly; the exit, the orifiee of the pnlmonary trnnk, is 
snperior. 

• The outflow portion of the ehamber inferior to the pulmonary orifiee (conus 
arteriosus or infundibulum) has a smooth, funnel-shaped wall; the remain- 
der of the ventriele is rough with fleshy trabeculae. 

• There are three types of trabeculae: mere ridges, bridges attaehed only 
at eaeh end, and tingerlike projeetions ealled papillary mnseles. The ante- 
rior papillary muscle rises from the anterior wall, the posterior (papillary 
muscle) from the posterior wall, and a series of small septal papillae from 
the septal wall. 


• The septomarginal trabecula, here thiek, extends from the septum to the 
base of the anterior papillary muscle. 

• The membranous part of the interventricular septum deveiops sepa- 
rateiy from the muscuiar part and has a compiex embryoiogieai origin 
(Moore and Persaud, 2008). Consequentiy, this part is the eommon site 
of ventricular septal defeets (VSDs), aithough defeets aiso occur in the 
muscuiar part. VSDs rank first on aii iists of eardiae defeets. The size of 
the defeet varies from 1 to 25 mm. A VSD causes a ieft-to-right shunt 
of biood through the defeet. A iarge shunt inereases puimonary biood 
fiow, which causes severe puimonary disease (pulmonary hyperten- 
sion, or inereased biood pressure) and may cause eardiae failore. 
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LEFTATRIUM AND LEFT VENTRICLE 


A. Interior of left heart. B. Blood flow throogh the left heart. 

• A diagonal out was made from the base of the heart to the apex, passing 
between the superior and inferior pulmonary veins and through the pos- 
terior cusp of the mitral valve, followed by retraetion (spreading) of the left 
heart wall on eaeh side of the ineision. 


• The entranees (pulmonary veins) to the left atrium are posterior, and the 
exit (left atrioventricular or mitral orifiee) is anterior. 

• The left side of the fossa ovalis is also seen on the left side of the interatrial 
septum, although the left side is not usually as distinet as the right side is 
within the rightatrium. 

• Except for that of the auricle, the atrial wall is smooth. 
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[ 1.57 J 

LEFT VENTRieLE 


A. Interior of left ventriele. B. Goronal CT angiogram. Letters refer to strne- 

tnres in A. C. Blood flow throngh the left ventriele. 

• A cut was made from the apex along the left margin of the heart, passing 
posterior to the pnlmonary trunk, to open the aortie vestibule and aseend- 
ing aorta. 

• The ehamber has a eonieal shape. 

• The entranee (left atrioventricular, bicuspid, or mitral orifiee) is situated 
posteriorly, and the exit (aortie orifiee) is superior. 


• The left ventricular wall is thin and muscular near the apex, thiek and 
muscular superiorly, and thin and fibrous (nonelastie) at the aortie orifiee. 

• Two large papillary muscles, the anterior from the anterior wall and the 
posterior from the posterior wall, eontrol the adjaeent halves of two cusps 
of the mitral valve with tendinous eords (ehordae tendineae). 

• The anterior cusp of the mitral valve lies between the inlet (mitral orifiee) 
and the outlet (aortie orifiee). 
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VALVES OF HEART 


A. Excised heart. 

• The ventrieles are positioned anteriorly and to the left, the atria posteri- 
orly and to the right. 

• The roots of the aorta and polmonary artery, which eondoet blood from 
fhe ventrieles, are plaeed anterior to the atria and their ineoming blood 
vessels (the soperior and inferior vena eava and polmonary veins). 

• The aorta and polmonary artery are enelosed within a eommon tube of 
serous pericardium and partly embraeed by the auricles of the atria. 

• The transverse perieardial sinus curves posterior to the enelosed stems 
of the aorta and pulmonary trunk and anterior to the soperior vena eava 
and upper limits of the atria. 

• The three cusps of the aortie and polmonary valves. Immediately soperior 
to eaeh semilunar cusp, the walls of the origins of the polmonary trunk and 
aorta are slightly dilated, forming a sinus. The aortie sinoses and sinuses 
of the polmonary trunk (pulmonary sinuses) are the spaees at the origin of 
fhe polmonary trunk and aseending aorta between the dilated wall of the 
vessel and eaeh cusp of the semilunar valves. 

B. Developmental basis for naming of pulmonary and aortie valve cusps. 

• The names of these cusps have a developmental origin (B) the truncus 
arteriosus with four cusps (I) splits to form two valves, eaeh with three 
cusps (II) The heart undergoes partial rotation to the left on its axis, 
resolting in the arrangement of cusps shown in (III) and in Figure 1.58B. 
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VALVES OFTHEHEART 


A. and B. Atrioventricular vaives. C. and D. Semiiunar vaives. 

Tendinous eords pass from the tips of the papiiiary muscies to the free 
margins and ventricuiar surfaces of the cusps of the trieospid (A) and mitrai 
(B) vaives. Eaeh papiiiary muscie or muscie group eontrois the adjaeent sides 
of two cusps, resisting vaive proiapse during systoie. in (C), as in Figure 
1.57A, the anuius of the aortie vaive has been ineised between the right 
and ieft cusps and spread open. Eaeh cusp of the semiiunar vaives bears a 


noduie in the midpoint of its free edge, fianked by thin eonneetive tissue areas 
(iunuies). When the ventrieies reiax to fiii (diastoie), backfiow of biood from 
aortie reeoii or poimonary resistanee fiiis the sinus (spaee between cusp and 
diiated part of the aortie or puimonary waii), eaosing the noduies and iunuies 
to meet eentraiiy, eiosing the vaive (D, left). Fiiiing of the eoronary arter- 
ies occurs during diastoie (when ventricuiar waiis are reiaxed) as backfiow 
“infiates” the cusps to eiose the vaive. 
































SUPERIOR MEDIASTINOM AND GREAT VESSELS 
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SUPERIOR MEDIASTINUM IAND II: SUPERFICIAL DISSECTIONS 


A. Thymus in situ. The sternum and ribs have been excised and the pieurae 
removed. it is unusuai in an aduit to see such a diserete thymus, vvhieh is 
iarge during puberty but subsequentiy regresses and is for the most part 
repiaeed by fat and fibrous tissue. B. Thymus removed. C. Reiationship of 
nerves and vesseis. The right vagus nerve (CN X) erosses anterior to the 
right subciavian artery and gives off the right recurrent iaryngeai nerve, vvhieh 
passes mediaiiy to reaeh the traehea and esophagus.The ieft recurrent iaryn- 
geai nerve passes inferior and then posterior to the areh of the aorta and 
aseends betvveen the traehea and esophagus to the iarynx. 

The distal part of the aseending aorta reeeives a strong thrust of 
blood when the left ventriele eontraets. Because its wall is not reinforeed 
by fibrous pericardium (the fibrous pericardium blends with the aortie 
adventitia at the beginning of the areh), an aneurysm may develop. An 
aortie aneurysm is evident on ehest film (radiograph of the thorax) or 
a magnetie resonanee angiogram as an enlarged area of the aseending 
aorta silhouette. Individuals with an aneurysm usually eomplain of ehest 


pain that radiates to the baek. The aneurysm may exert pressure on the 
traehea, esophagus, and recurrent laryngeal nerve, causing difficulty in 
breathing and swallowing. 

The recurrent laryngeal nerves supply all the intrinsie muscles of the 
larynx, except the erieothyroid. Consequently, any investigative procedure 
or disease proeess in the superior mediastinum may involve these nerves 
and affeet the voiee. Because the left recurrent laryngeal nerve hooks 
around the areh of the aorta and aseends between the traehea and the 
esophagus, it may be involved when there is a bronehial or esophageal 
eareinoma, enlargement of mediastinal lymph nodes, or an aneurysm of 
the areh of the aorta. 

The thymus is a prominent feature during infaney and ehiidhood. In 
some infants, the thymus may eompress the traehea. The thymus plays an 
important role in the development and maintenanee of the immune system. 
As puberty is reaehed, the thymus begins to diminish in relative size. By adult- 
hood, it is replaeed by adipose tissue. 
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SUPERIOR MEDIASTINUM IAND II (CONTINUED) 
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SUPERIOR MEDIASTINUM III: CARDIAC PLEXUS AND PULMONARY ARTERIES 





RELATIONS OF GREAT VESSELS AND TRAGHEA 


Observe, from soperfieial to deep: (A) Thymos (TY); (B) the right {RB) and 
left {LB) braehioeephalie veins form the soperior vena eava {SVC) and reeeive 
the areh of the azygos vein {AZ) posteriorly; (C) the aseending aorta {AA) 


and areh of the aorta {AR) areh over the right pnlmonary artery and left main 
bronehns; (D) the right and left pnlmonary arteries (fíPand ífí); and (E) the 
traeheobronehial lymph nodes {L) atthe traeheal bifnreation (T). 
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SUPERIOR MEDIASTINUM IV: TRACHEAL BIFURCATION AND BRONOHI 


A. Disseetion. B. Asymmetrieai eonrse of right and ieft reeorrent iaryngeai nerves. of the ductus arteriosus on the ieft side, and areh iV “deseends” to beeome the 

Areh Vi disappears on the right, ieaving the right reeorrent iaryngeai nerve to pass areh of the aorta; thus the ieft recurrent iaryngeai nerve is puiied into the thorax. 

under areh iV, which beeomes the right snbeiavian artery. Areh Vi beeomes part 
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A. and B. Most eommon pattern (65%) 



B. Aortìe Angiogram, Left Anterior Oblique View 



e.and D. Left eommon earotid artery originating 
from the braehioeephalie trunk (27%) 



E. Four arteries originating independently 
from the areh of the aorta (2.5%) 


Ligamentum 

arteriosum 


eoaretation 




F. Right and left braehioeephalie 
trunks originating from the areh 
of the aorta (1.2%) 


KEY 

AA Aseending aorta 

AR Areh of aorta 

DA Deseending aorta 

BT Braehioeephalie trunk 
(artery) 

LC Left eommon earotid 
artery 

LS Left subclavian artery 

RC Right eommon earotid 
artery 

RS Right subclavian artery 


n BRANCHES OF AORTIC ARCH 

A. and B. Most eommon pattern (65%). C.-F. Variations. G. In eoaretation 
of the aorta, the areh or deseending aorta has an abnormal narrovving 
(stenosis) that diminishes the ealiber of the aortie lumen, producing an 
obstruction to blood flow. The most eommon site is near the ligamentum 


arteriosum. When the eoaretation is inferior to this site (postductal eoare- 
tation), a good eollateral circulation usually develops between the proxi- 
mal and distal parts of the aorta through the intereostal and internal 
thoraeie arteries. 
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CARDIAC AND PULMONARY PLEXUSES 


A. Sympathetie contribution. B. Parasympathetie eontribntion. C. Overvievv. 
Yellow, sympathetie; blue, parasympathetie; green, mixed sympathetie and 
parasympathetie nerves. 

Heart: Sympathetie stimuiation inereases the heart’s rate and the foree 
of its eontraetions. Parasympathetie stimniation siovvs the heart rate, rednees 
the foree of eontraetion, and eonstriets the eoronary arteries, saving energy 
betvveen periods of inereased demand. VVhiie the eardiae piexus is shovvn in 


reiation to the bifurcation of the traehea, note that it iies direetiy posterior to 
the snperior margin of the heart (see Fig. 1.28C) and in eiose proximity to the 
nodai tissue and origins of the eoronary arteries. 

Lungs: Sympathetie fibers are inhibitory to the bronehiai muscie (bron- 
ehodiiator), motor to pnimonary vesseis (vasoeonstrietor) and inhibitory to the 
aiveoiar giands of the bronehiai tree. Parasympathetie fibers from CN X are bron- 
ehoeonstriefors, seeretory to the giands of the bronehiai tree (seeretomotor). 
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SUPERI0R MEDIASTINUM AND ROOF OF 
PLEURAL CAVITY 


• The eervieal, eostal, and mediastinal parietal plenra {purple) and portions of the endothoraeie 
faseia {graýj have been removed from the right side of the speeimen to demonstrate structures 
traversing the superior thoraeie aperture. 

• The first part of the subclavian artery disappears as it erosses the first rib anterior to the anterior 
sealene muscle. 

• The ansa subclavia from the sympathetie trunk and right recurrent laryngeal nerve from the 
vagus are seen looping inferior to the subclavian artery. 

• The anterior rami of C8 and T1 merge to form the inferior trunk of the braehial plexus, vvhieh 
erosses the first rib posterior to the anterior sealene muscle. 
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DIAPHRAGM AND PERIGARDIAL SAC 


A. The diaphragmatie pieura is mostiy removed. The perieardiai sae is situated on the anterior 
haif of the diaphragm; one third is to the right of the median piane, and two thirds to the ieft. Note 
aiso that anterior to the pericardium, the sternai refieetion of the ieft pieurai sae approaehes but 
faiis to meet that of the right sae in the median piane; and on reaehing the vertebrai coiumn, the 
eostai pieura beeomes the mediastinai pieura. Irritation of the parietal pleura produces loeal 
pain and referred pain to the areas sharing innervation by the same segments of the spinal 
eord. Irritation of the eostal and peripheral parts of the diaphragmatie pleura results in loeal 
pain and referred pain along the intereostal nerves to the thoraeie and abdominal vvalls. 
Irritation of the mediastinal and eentral diaphragmatie areas of the parietal pleura results in 
pain that is referred to the root of the neek and over the shoulder (C3-C5 dermatomes). B. 
Between the inferior part of the esophagus and the aorta, the right and ieft iayers of mediastinai 
pieura form a dorsai meso-esophagus, espeeiaiiy when the body is in the prone position. 
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ESOPHAGOS, TRAOHEA, AND AORTA 


• The anterior relations of the thoraeie part of the esophagos from soperior 
to inferior are the traehea (from origin at erieoid eartilage to biforeation), 
right and left bronehi, inferior traeheobronehial lymph nodes, perieardiom 
(not shown) and, finally, the diaphragm. 

• The areh of the aorta passes posterior to the left of these four structures as 
it arehes over the left main bronchus; the areh of the azygos vein passes 
anterior to their right as it arehes over the right main bronehos. 


• The impressions produced in the esophagus by adjaeent structures 
(aorta, left main bronchus, and esophageal hiatus) are of elinieal inter- 
est because of the slower passage of substances at these sites. The 
impressions indieate where swallowed foreign objeets are most likely 
to lodge and where a stricture may develop after the aeeidental drink- 
ing of a caustic liquid such as lye. 
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POSTERIOR THORAX I 
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1.6 


ARTERIAL SUPPLY TO TRACHEA AND ESOPHAGUS 


A. and B. The continuous anastomotie ehain of arteries on the esopha- 
gus is formed (1) by branehes of the right and ieft inferior thyroid and 
right supreme intereostai arteries superioriy, (2) by the unpaired median 
aortie (bronehiai and esophageai) branehes, and (3) by branehes of the 
ieft gastrie and ieft inferior phrenie arteries inferioriy. The right bronehiai 
artery usuaiiy arises from the superior ieft bronehiai or 3rd right posterior 
intereostai artery (here the 5th) or from the aorta direetiy. The unpaired 
median aortie branehes aiso suppiy the traehea and bronehi. C. Origin of 
supreme intereostai artery. D. Branehes of the thoraeie aorta. 
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POSTERIOR THORAX 
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THORAeie DUCT 


• The deseending aorta is ioeated to the ieft, and the azygos vein siightiy to 
the right of the midiine. 

• The thoraeie duct (1) originates from the eisterna ehyii at theTI 2 vertebrai 
ievei, (2) aseends on the vertebrai coiumn betvveen the azygos vein and 
the deseending aorta, (3) passes to the ieft at the junction of the posterior 
and superior mediastina, and continues its aseent to the neek, where (4) it 
arehes iateraiiy to enter the venous system near or at the angie of union of 
the ieft internai juguiar and subciavian veins (ieft venous angie). 

• The thoraeie duct is eommoniy piexiform (resembiing a network) in the 
posterior mediastinum. 


• The termination of the thoraeie duct typieaiiy reeeives the ieft juguiar, sub- 
eiavian, and bronehomediastinai trunks. 

• The right iymph duct is short and formed by the union of the right juguiar, 
subciavian, and bronehomediastinai trunks. 

• Because the thoraeie duct is thin walled and may be eolorless, It may 
not be easlly Identlfled. Consequently, It Is vulnerable to Inadvertent 
lnjury durlng Investlgatlve and/or surglcal procedures In the posterlor 
medlastlnum. Laeeration of the thoraeie duct results In ehyle eseap- 
Ing Into the thoraele eavlty. Ghyle may also enter the pleural eavlty, 
produclng chylothorax. 
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LYMPHATie SYSTEM 


A. Overvievv of soperfieial and deep lymphaties. B. Lymphatie eapillaries, 
vessels, and nodes. Blaek arrows indieate the flow (leaking of interstitial 
floid out of blood vessels and absorption) into the lymphatie eapillaries. 


A. Anterior View 
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A. Anterior View 



AZYGOS SYSTEM OF VEINS 


The aseending Inmbar veins eonneet the eommon iliae veins to the lombar veins and join the sobeostal veins to 
beeome the lateral roots of the azygos and hemi-azygos veins; the medial roots of the azygos and hemi-azygos 
veins are usually from the inferior vena eava and left renal vein, if present. Typieally the upper four left posterior 
intereostal veins drain into the left braehioeephalie vein, direetly and via the left superior intereostal veins. 

In A, the hemi-azygos, aeeessory hemi-azygos, and left superior intereostals veins are continuous here, 
but eommonly they are discontinuous. The hemi-azygos vein erosses the vertebral column at approximately 
T9, and the aeeessory hemi-azygos vein erosses at T8, to enter the azygos vein. In A, there are four oross- 
eonneeting ehannels betvveen the azygos and hemi-azygos systems. The azygos vein arehes superior to the 
root of the right lung at T4 to drain into the superior vena eava. 
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AZYGOS SYSTEM OF VEINS {CONTINUED) 


The azygos, hemi-azygos, and aeeessory hemi-azygos veins offer aiter- 
nate means of venoos drainage from the thoraeie, abdominai, and baek 
regions when obstruction of the IVC oeeors. In some peopie, an aeees- 
sory azygos vein paraiieis the main azygos vein on the right side. Other 
peopie have no hemi-azygos system of veins. A eiinieaiiy important varia- 
tion, aithoogh oneommon, is when the azygos system reeeives aii the 


biood from the iVC, except that from the iiver. In these people, the azygos 
system drains neariy aii the biood inferior to the diaphragm, except that 
from the digestive traet. When obstruction of the SVC oeeors soperior to 
the entranee of the azygos vein, biood ean drain inferioriy into the veins 
of the abdominai waii and retorn to the right atriom throogh the iVC and 
azygos system of veins. 
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MEDIASTINUM, RIGHT SIDE 


• The eostal and mediastinal plenrae have mostly been removed, exposing the nnderlying strnetnres. 
Gompare with the mediastinal snrfaee of the right lung in Figure 1.32. 

• The right side of the mediastinum is the “blue side,’’ dominated by the areh of the azygos vein and the 
superior vena eava. 

• Both the traehea and the esophagus are visible from the right side. 

• The right vagus nerve deseends on the medial surface of the traehea, passes medial to the areh of the 
azygos vein, posterior to the root of the lung, and then enters the esophageal plexus. 

• The right phrenie nerve passes anterior to the root of the lung lateral to both venae eavae. 
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MEDIASTINUM, LEFT SIDE 


• eompare with the mediastinal snrfaee of the left lung in Figure 1.33. 

• The left side of the mediastinum is the “red side,’’ dominated by the areh and deseending portion of the 
aorta, the left eommon earotid and subclavian arteries; the latter obscure the traehea from view. 

• The thoraeie duct ean be seen on the left side of the esophagus. 

• The left vagus nerve passes posterior to the root of the lung, sending its recurrent laryngeal braneh around 
the ligamentnm arteriosum inferior and then medial to the aortie areh. 

• The phrenie nerve passes anterior to the root of the lung and penetrates the diaphragm more anteriorly 
than on the right side. 
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STRUCTURES OF POSTERIOR MEDIASTINUM I 


• In this speeimen, the parietal pleura is intaet on the left side and partially removed on the right side. A por- 
tion of the esophagus, betvveen the bifurcation of the traehea and the diaphragm, is also removed. 

• The thoraeie sympathetie trunk is eonneeted to eaeh intereostal nerve by rami communicantes. 

• The greater splanehnie nerve is formed by fibers from the 5th to lOth thoraeie sympathetie ganglia, and 
the lesser splanehnie nerve reeeives fibers from the lOth and llth thoraeie ganglia. Both nerves eontain 
presynaptie and viseeral afferent fibers. 

• The azygos vein aseends anterior to the intereostal vessels and to the right of the thoraeie duct and aorta 
and drains into the superior vena eava. 
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STRUCTURES OF POSTERIOR MEDIASTINUM II 


• The thoraeie vertebral eolomn and thoraeie eage are removed on the right. On the left, the ribs and 
intereostal musculature are removed posteriorly as far laterally as the angles of the ribs. The parietal 
pleura is intaet on the left side but partially removed on the right to reveal the viseeral pleura eovering 
the right lung. 

• The azygos vein is on the right side, and the hemi-azygos vein is on the left, erossing the midline 
(usually at T9, but higher in this speeimen) to join the azygos vein. The aeeessory hemi-azygos vein is 
absent in this speeimen; instead, three most superior posterior intereostal veins drain direetly into the 
azygos vein. 
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OVERVIEVV OF AOTONOMie INNERVATION 




A. Anterior View 
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OVERVIEVV OF AUTONOMIC AND VISCERAL AFFERENTINNERVATION OF THORAX 


A. Innervation of heart. B.-D. Areas of eardiae referred pain (red). E. Innervation 
of posterior and soperior mediastina. 

The heart is insensitive to toneh, entting, eold, and heat; hovvever, 
isehemia and the aeenmnlation of metabolie prodnets stimolate pain 
endings in the myoeardiom. The afferent pain fibers run eentrally in the 
middle and inferior eervieal branehes and espeeially in the thoraeie eardiae 
branehes of the sympathetie trunk. The axons of these primary sensory 
nenrons enter spinal eord segments T1 throngh T4 or T5, espeeially on 
the left side. 

Gardiae referred pain is a phenomenon vvhereby noxious stimuii 
originating in the heart are pereeived by a person as pain arising from a 
superficiai part of the body—the skin on the ieft upper iimb, for exampie. 
Viseerai referred pain is transmitted by viseerai afferent fibers aeeompa- 
nying sympathetie fibers and is typieaiiy referred to somatie structures or 
areas such as a iimb having afferent fibers vvith eeii bodies in the same 


spinai gangiion, and eentrai proeesses that enter the spinai eord through 
the same posterior roots (Hardy and Naftei, 2001). 

Anginal pain is eommoniy feit as radiating from the substernai and 
ieft peetorai regions to the ieft shouider and the mediai aspeet of the ieft 
upper iimb (B). This part of the iimb is suppiied by the mediai cutaneous 
nerve of the arm. Often the iaterai cutaneous branehes of the 2nd and 3rd 
intereostai nerves (the intereostobraehiai nerves) join or overiap in their 
distribution with the mediai cutaneous nerve of the arm. Consequentiy, ear- 
diae pain is referred to the upper iimb because the spinai eord segments of 
these cutaneous nerves (T1-T3) are aiso eommon to the viseerai afferent 
terminations forthe eoronary arteries. Synaptie eontaets may aiso be made 
with commissurai (eonneetor) neurons, which conduct impuises to neurons 
on the right side of eomparabie areas of the spinai eord. This occurrence 
expiains why pain of eardiae origin, aithough usuaiiy referred to the ieft 
side, may be referred to the right side, both sides, or the baek (C and D). 



















Thorax 

OVERVIEVV OF AOTONOMie INNERVATION 



Right sympathetie tmnk (eervieal) 


Right reeorrent laryngeal nerve 


Right vagus nerve 


Esophageal braneh 


5th thoraeie 
sympathetie ganglion 


Greater splanehnie nerve 


Intereostal nerves 


Diaphragm 


Thoraeie aorta 


Splanehnie nerves 


E. Anterìor View 



Lesser 


Right sympathetie trunk (lumbar) 


Right crus of diaphragm 


Gervieothoraeie (stellate) ganglion 
(inferior eervieal and 1st thoraeie ganglia) 


Abdominal aorta 


Left vagus nerve 


Left recurrent laryngeal nerve 


Areh of aorta 


Aortie plexus (thoraeie) 


Esophagus 


Esophageal plexus 


Left sympathetie trunk (thoraeie) 


Anterior vagal trunk 


Posterior vagal trunk 


Celiac ganglion 


Geliae trunk 


Subcostal nerve 




Sympathetie 

Parasympathetie 

Mixed sympathetie and parasympathetie 
Somatie 



OVERVIEVV OF AJTONOMie INNERVATION OFTHETHORAX (CONTINUED) 
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OVERVIEVV OF LYMPHATIO DRAINAGE OFTHORAX 
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OVERVIEVV OF LYMPHATie DRAINAGE OF THORAX 


A. Superficial iymphatie drainage. B. Deep iymphatie drainage ot parasternai nodes. C. Lymphatie drainage ot 
iett side ot heart. D. Lymphatie drainage ot right side ot heart. 
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E. Anterior View 
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G. Anterior View 
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OVERVIEVV OF LYMPHATIC DRAINAGE OFTHORAX (CONTINUED) 


E. Lymphatie drainage of iungs, esophagus, and superior sorfaee of diaphragm. F. Lymphatie drainage of posterior and inferior surfaces of heart. G. Lymphatie 
drainage of posterior mediastinom. 








































































SEGTIONAL ANATOMY AND IMAGING 





AA 

Aseending aorta 

Al 

Anterior interventricular artery 

AZ 

Azygos vein 

CA 

Cusp of aortie valve 

Cl 

Confluence of internal jugular vein 

DA 

Deseending aorta 

DM 

Deep baek muscles 

E 

Esophagus 

HR 

Head of rib 

HZ 

Hemi-azygos vein 

IT 

Internal thoraeie vessels 

IVS 

lnterventricular septum 

LA 

Left atrium 

LC 

Left eoronary artery 

LCC 

Left eommon earotid artery 

LIJ 

Left internal jugular vein 

LL 

Left lung 

LM 

Left main bronchus 

LPA 

Left pulmonary artery 

LPV 

Left pulmonary vein 

LS 

Left subclavian artery 

LV 

Left vertebral artery 

M 

Manubrium 

P 

Pericardium 

PC 

Peetoralis major 

Pl 

Pulmonary infundibulum 

PM 

Papillary muscle 

PT 

Pulmonary trunk 

RA 

Right atrium 

RBC 

Right braehioeephalie vein 

RCC 

Right eommon earotid artery 

RL 

Right lung 

RM 

Right middle lobar bronchus 

RPA 

Right pulmonary artery 

RPV 

Right pulmonary vein 

RSV 

Right subclavian vein 

RV 

Right vertebral artery 

S 

Sternum 

SC 

Spinal eord 

SP 

Spinous proeess 

ST 

Sternoclavicular joint 

SVC 

Superior vena eava 

T3-T10 

Vertebral body 

T 

Traehea 

TH 

Thymus 

VA 

Vertebral artery 



1.79 



c 


TRANSVERSE (AXIAL) MRIs 
OF THORAX (A-F) 
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TRANSVERSE (AXIAL) MRIs OF THORAX (CONTINUED) 



























SEGTIONAL ANATOMY AND IMAGING 
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eORONAL MRIs OFTHORAK 
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SAGITTAL MRIsOFTHORAX 
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TRANSVERSE OR HORIZONTAL (AXIAL) 3D VOLDME RECONSTRUCTIONS (ON LEFT SIDE OF PAGE) 
AND OTANGIOGRAMS OFTHORAX (A-F) 
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A. Anterìor Vìew 
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ABDOMINALVISCERAINSITU 
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B. Posterior Vìew 
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ANTEROLATERAL ABDOMINAL WALL 



Serratus anterior 


External oblique 


Rectus abdominis 


Loeation of 
anterior superior 
iliae spine 

Loeation of 

ìnguìnal lìgament 


Anteríor Víew 



Loeation of xíphoid proeess 


Tendínous interseetíons 
of rectus abdomínís 


Linea semílunaris 


Loeation of linea alba 


Umbilicus 


Loeation of linea alba 


Loeation of pubic symphysis 


2.2 


A. Surface features. 

• The umbilicus is vvhere the umbiiicai eord entered the fetus and indieates 
the anterior ievei of the T10 dermatome, typieaiiy at the ievei of the iV dise 
betvveen the L3 and L4 vertebrae. 

• The iinea aiba is a fibrous band extending from the xiphoid proeess to the 
pubic symphysis that is demareated superficiaiiy by a midiine vertieai skin 
groove as far inferioriy as the umbiiicus. 


• Curved skin grooves, the iinea semiiunaris, demareate the iaterai borders 
ot the rectus abdominis muscie and rectus sheath. 

• in iean individuais vvith good muscie deveiopment, three transverse skin 
grooves overiie the tendinous interseetions of the rectus abdominis muscie. 

• The site of the inguinai iigament is indieated by a skin erease, the ingui- 
nai groove, just inferior and paraiiei to the iigament, marking the division 
betvveen the anteroiaterai abdominai vvaii and the thigh. 
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Abdominal Quadrants: 


[K!® Right upper quadrant 

Median plane 

DD® Left upper quadrant 
frn(ó) Right lovver quadrant 

110 Left lovver quadrant 

- Transumbilical plane 


Right upper quadrant (RUQ) | 

Left upper quadrant (LUQ) 

Liver: right lobe 

Gallbladder 

Stomaeh: pylorus 

Duodenum: parts 1-3 

Panereas: head 

Right suprarenal gland 

Right kidney 

Right eolie (hepatie) flexure 

Aseending eolon: superior part 
Transverse eolon: right half 


Liver: left lobe 

Spleen 

Stomaeh 

Jejunum and proximal ileum 

Panereas: body and tail 

Left kidney 

Left suprarenal gland 

Left eolie (splenie) flexure 

Transverse eolon: left half 

Deseending eolon: superior part 



Right lower quadrant (RLQ) 


Left iower quadrant (LLQ) 

Cecum 

Appendix 

Most of ileum 

Aseending eolon: inferior part 

Right ovary 

Right uterine tube 

Right ureter: abdominal part 

Right spermatie eord: 

abdominal part 

Uterus (if enlarged) 

Urinary bladder (if very full) 


Sigmoid eolon 

Deseending eolon: inferior part 

Left ovary 

Left uterine tube 

Left ureter: abdominal part 

Left spermatie eord: 

abdominal part 

Uterus (if enlarged) 

Urinary bladder (if very full) 



Abdominai Regions: 

■S Right hypochondrium 

00 Left hypochondrium 

HL Right flank (lateral region) 

BÍL Left flank (lateral region) 

0] Right inguinal (groin) 

DJ] Left inguinal (groin) 

■ Epigastrie 

- Midclavicular plane 

(E Umbilical 

- Transtubercular plane 

P Pubic 

- Subcostal plane 



ABDOMINAL REGIONS AND ODADRANTS 


A. Quadrants. B. Regions. It is important to know what organs are 
loeated in eaeh abdominal region or quadrant so that one knows 
where to auscultate, percuss, and palpate them and to reeord the 
loeations of findings during a physieal exam. 

The six eommon causes of abdominal protrnsion begin with 
the letter F: food, fluid, fat, feees, flatus, and fetus. Eversion of the 
umbilicus may be a sign of inereased intra-abdominal pressure, 
usually resulting from aseites (abdominal accumulation of serous 
fluid in the peritoneal eavity), or a large mass (e.g., a tumor, fetus, or 
enlarged organ such as the liver [hepatomegaly]). 

Warm hands are important when palpating the abdominal wall 
because eold hands make the anterolateral abdominal muscles 
tense, producing involuntary muscle spasms known as guarding. 
Intense guarding, boardlike reflexive muscular rigidity that eannot be 
willfully suppressed, occurs during palpation when an organ (such 
as the appendix) is inflamed and in itself constitutes a elinieally sig- 
nifieant sign of acute abdomen. The involuntary muscular spasms 
attempt to proteet the viseera from pressure, which is painful when 
an abdominal infeetion is present. The eommon nerve supply of the 
skin and muscles of the wall explains why these spasms occur. 


























































ANTEROLATERAL ABDOMINAL WALL 



Lateral View 


2.4 


DERMATOMES 


The thoraeo-abdominal (T7-T11) nerves run betvveen the external and internal oblique muscles to supply sen- 
sory innervation to the overlying skin. The T10 nerve supplies the region of the umbilicus. The subcostal nerve 
(T12) runs along the inferior border of the 12th rib to supply the skin over the anterior superior iliae spine and 
hip. The iliohypogastrie nerve (L1) innervates the skin over the iliae erest and hypogastrie region and the ilio- 
inguinal nerve (L1) the skin of the medial aspeet of the thigh, the scrotum or labium majus, and mons pubis. 
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2.5 


ARTERIES AND NERVES OF ANTEROLATERALABDOMINALWALL 


The skin and mnseles of the anterolateral abdominal wall are sopplied mainly 

by the: 

• Thoraeo-abdominal nerves: distal, abdominal parts of the anterior rami 
of the inferior six thoraeie spinal nerves (T7-T11), which have muscu- 
lar branehes and anterior and lateral abdominal cutaneous branehes. The 
anterior abdominal cutaneous branehes pieree the rectus sheath a short 
distanee from the median plane, after the rectus abdominis muscle has 
been supplied. Spinal nerves T7-T9 supply the skin superior to the umbi- 
licus; T10 innervates the skin around the umbilicus. 

• Subcostal nerve: large anterior ramus of spinal nerve T12. 

• lliohypogastrie and ilio-inguinal nerves: terminal branehes of the anterior 
ramus of spinal nerve L1. 

• Spinal nerve T11, plus the cutaneous branehes of the subcostal (T12), 
iliohypogastrie, and ilio-inguinal (L1) nerves: supply the skin inferiorto the 
umbilicus. 

The blood vessels of the anterolateral abdominal wall are the: 

• Superior epigastrie vessels and branehes ot the musculophrenic vessels 
from the internal thoraeie vessels. 


• Inferior epigastrie and deep circumflex iliae vessels from the external iliae 
vessels. 

• Superficial circumflex iliae and superficial epigastrie vessels from the fem- 
oral artery and great saphenous vein. 

• Posterior intereostal vessels in the llth intereostal spaee and anterior 
branehes of subcostal vessels. 

ineisional nerve injnry. The inferior thoraeie spinai nerves (T7-T12) and 
the iliohypogastrie and ilio-inguinal nerves (L1) approaeh the abdominal 
musculature separately to provide the multisegmental innervation of the 
abdominal muscles. Thus they are distributed aeross the anterolateral 
abdominal wall, where they run oblique but mostly horizontal courses. 
They are susceptible to injury in surgical ineisions or from trauma at any 
level of the abdominal wall. Injury to them may result in weakening of 
the muscles. In the inguinal region, such a weakness may predispose an 
individual to development of an inguinal hernia. 
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Intereostobraehial 
nerves (T2) 


Long thoraeie nerve 


Latissimns dorsi 
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abdominal cutaneous branehes 
of thoraeo-abdominal nerves 



Lateral cutaneous braneh of 
iliohypogastrie nerve (L1) 


Lateral cutaneous braneh of 
subcostal nerve (T12) 


Peetoralis major 



Serratus anteríor 


Anteríor branehes of 
lateral abdominal cutaneous 
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External oblique 
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(part of anterior wall of rectus sheath) 


Umbilicus 


Anterior superior iliae spine 
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ANTEROLATERALABDOMINALWALL, SUPERFICIAL DISSECTION 


The muscular portion of the external oblique muscie interdigitates with siips 
of the serratns anterior musoie, and the aponenrotio portion eontribntes to 
the anterior waii of the rectus sheath. The anterior and posterior branehes of 
the iaterai abdominai cutaneous branehes of the thoraeo-abdominai nerves 
course superficiaiiy in the subcutaneous tissue. 

• IJmbilieal hernias are usually small protruslons of extraperltoneal fat 
and/or perltoneum and omentum and sometlmes bowel. They result 
from inereased intra-abdominal pressure in the presenee of weakness 


or ineomplete closure of the anterior abdominal wall after ligation of 
the umbilical eord at birth, or may be acquired later, most eommonly in 
women and obese people. 

• The lines along which the fibers of the abdominal aponeurosis interlaee 
(see Fig. 2.10A,B,D) are also potential sites of herniation. These gaps 
may be eongenital, the result of the stresses of obesity and aging, or 
the consequence of surgical or traumatic wounds. 
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To parasternal lymph nodes 


Axìllary lymph nodes 


To anterior diaphragmatie 

lymph nodes 


Snperfíeial ingninal 

lymph nodes 



Subcutaneous tissue 


Axillary vein 


Transnmbilieal plane 


Thoraeo-epigastrie vein 
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A. Anterior view 




Thoraeo-epigastrie 

vein 


Superficial epigastrie 
vein 


Anterior View 



LYMPHATie DRAINAGEAND SUBCUTANEOUS (SUPERFICIAL) VEN0US DRAINAGE OF ANTEROLATERAL 
ABDOMINALWALL 


A. Overvievv. 

• The skin and subcutaneous tissue of the abdominai waii are served by an 
intrieate subcutaneous venous piexus, draining superioriy to the internai 
thoraeie vein mediaiiy and the iaterai thoraeie vein iateraiiy and inferioriy to 
the superficiai and inferior epigastrie veins, tributaries of the femorai and 
externai iiiae veins, respeetiveiy. 

• Superficiai iymphatie vesseis aeeompany the subcutaneous veins; those 
superior to the transumbiiicai piane drain mainiy to the axiiiary iymph 
nodes; however, a few drain to the parasternai iymph nodes. Superficiai 
iymphatie vesseis inferior to the transumbiiicai piane drain to the superficiai 
inguinai iymph nodes. 


B. Eniargement of subcutaneous veins. 

• Liposuction is a surgical method for removing unwanted subcutane- 
ous fat using a percutaneousiy piaeed suction tube and high vacuum 
pressure. The tubes are inserted subdermaiiy through smaii skin 
ineisions. 

• When fiow in the superior or inferior vena eava is obstructed, anas- 
tomoses between the tributaries of these systemie veins, such as the 
thoraeo-epigastrie vein, may provide eollateral pathvvays by which 
the obstruction may be bypassed, aiiowing biood to return to the heart. 
The veins beeome eniarged and tortuous (B). 
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Lateral abdominal 
cutaneous branehes 


Anterior abdomínal 
cutaneous branehes 


Fatty layer of 
subcutaneous tissue 


Superficíal circumflex 
iliae artery and veín 

Superficíal epígastríe 

artery and vein 

Superficial ínguínal ring 
External pudendal artery 


Great saphenous veín 



5th eostal eartilage 


Anteríor layer 
of rectus sheath 


Rectus abdomínís 
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interseetion 
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Medial and lateral crura 


Ilio-ínguínal nerve 
Spermatie eord 


A. Anterior Víew 




A. Superficial disseetion demonstrating the reiationship ot the cutaneous 
nerves and snpertieiai vesseis to the muscuioaponeurotic structures. The 
anterior waii otthe iett rectus sheath is retieeted, reveaiing the rectus abdom- 
inis muscie, segmented by tendinous interseetions. 

• Atter the T7 to T12 spinai nerves suppiy the muscies, their anterior 
abdominai cutaneous branehes emerge trom the rectus abdominis muscie 
and pieree the anterior waii ot its sheath. 

• The three snpertieiai ingninai branehes ot the temorai artery (snpertieiai 
circumtiex iiiae artery, superticiai epigastrie artery, and externai pndendai 


artery) and the great saphenous vein iie in the tatty iayer ot subcutaneous 
tissue. 

• The tibers ot the externai obiique aponeurosis separate into mediai and 
iaterai crura, which, with the intercrurai tibers that unite them, torm the 
snpertieiai inguinai ring. The spermatie eord ot the maie (shown here), or 
round iigament ot the temaie, exits the ingninai eanai through the superti- 
eiai inguinai ring aiong with the iiio-inguinai nerve. 
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Serratus anterior 


Anterior layer of rectus sheath 
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B. Anterior View 
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ANTERIOR ABDOMINAL WALL (CONTINUED\ 


B. Deep disseetion. On the right side of the speeimen, most of the extemai 
obiigoe moseie is excised. On the ieft, the internai obiigoe moseie is divided 
and the reetos abdominis moseie is excised, reveaiing the posterior waii of 
the reetos sheath. 

• The fibers of the internai obiigoe moseie run horizontaiiy at the ievei of the 
anterior superior iiiae spine (ASiS), obiiqueiy upward superior to the ASiS, 
and obiiqueiy downward inferior to the ASiS. 

• The areoate iine is at the ievei of the ASiS; inferior to the iine, oniy trans- 
versaiis faseia iies posterior to the rectus abdominis muscie. 


• initiaiiy, the anterior abdominai branehes of the anterior rami course 
between the internai obiique and transversus abdominis moseies. 

• The anastomosis between the superior and inferior epigastrie arter- 
ies indireetly unites the subclavian artery of the upper limb to the 
external iliae arteries of the lower limb. The anastomosis ean beeome 
functionally patent in response to slovvly developlng oeeloslon of 
the aorta. 
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A. Lateral Víew 


B. Lateral View 


e. Lateral Víew 
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MUSCLES OF ANTEROLATERAL ABDOMINAL WALL 


A. External oblique. B. Internal oblique. C.Transversus abdominis. D. and E. Rectus abdominis and pyramidalis 


TABLE 2.1 PRINdPAL MUSCLES OF ANTEROLATERAL ABDOMINAL WALL 


Mnseles^ 

Orìgìn 

Insertìon 

Innervation 

Aetion(s) 

External oblique (A) 

External surfaces of 5th-12th ribs 

Linea alba, pubic tubercle, and 
anterior half of iliae erest 

Thoraeo-abdominal nerves (anterior 
rami of T7-T11) and subcostal nerve 

Gompresses and supports abdominal 
viseera; flexes and rotates trunk 

Internal oblique (B) 

Thoracolumbar faseia, anterior two 
thirds of iliae erest, and eonneetive 
tissue deep to inguinal ligament 

Inferior borders of 10th-12th 
ribs, linea alba, and pubis via 
eonjoint tendon 

Thoraeo-abdominal nerves (anterior 
rami of T7-T11), subcostal nerve, 
and first lumbar nerve 

Transversus abdominis (C) 

Internal surfaces of 7th-12th eostal 
eartilages, thoracolumbar faseia, iliae 
erest, and eonneetive tissue deep to 
inguinal ligament (iliopsoas faseia) 

Linea alba with aponeurosis of 
internal oblique, pubic erest, and 
peetin pubis via eonjoint tendon 

Gompresses and supports abdominal 
viseera (external oblique ipsilaterally, 
internal oblique eontralaterally) 

Rectus abdominis (D) 

Pubic symphysis and pubic erest 

Xiphoid proeess and 5th-7th 
eostal eartilages 

Thoraeo-abdominal nerves (T7-T11) 
and subcostal nerve 

Flexes trunk (lumbar vertebrae) and eom- 
presses abdominal viseera;^ stabilizes 
and eontrols tilt of pelvis (antilordosis) 


^ApproKimately 80% of people have a pyramidalis muscle, vvhleh Is loeated In the rectus sheath anterior to the most inferior part of the rectus abdominis. It extends from the publc erest of the hlp bone to the llnea alba. Thls small 
muscle tenses the llnea alba. 

On so doing, these muscles aet as antagonists of the diaphragm to produce expiration. 
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2.10 


STRUCTURE OF ANTEROLATERAL 
ABDOMINALWALL 


E 


A. Interdigitation of the aponeoroses of the right 
and left external oblique muscles. B. Interdigitation 
of the aponeuroses of the eontralateral external 
and internal oblique muscles. C.-E. Layers of the 
abdominal wall and the rectus sheath. 
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A. Anteríor View 
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B. Anteríor View 
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INGUINAL REGION OF MALE I 


A. Formations of the aponeorosis of the externai obiique muscie. B. and C. 
Membranous (deep) iayer of subcutaneous tissue. inferior to the umbiiicus, 
the subcutaneous tissue is eomposed of two iayers: a superficiai fatty iayer 
and a deep membranous iayer. Lateraiiy, the membranous iayer fuses with 
the faseia iata of the thigh about a finger’s breadth inferior to the inguinai iiga- 
ment. Mediaiiy, it fuses with the iinea aiba and pubic symphysis in the midiine. 


and inferioriy, it continues as the membranous iayer of the subcutaneous 
tissue of fhe perineum and penis and the dartos faseia of the scrotum. The 
inferior margin of the externai obiique aponeurosis is thiekened and turned 
internaiiy forming the inguinai iigament. The superior surface of the in-turning 
inguinai iigament forms a shaiiow trough or “gutter” that is the fioor of the 
inguinai eanai. 
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A. Anterior View 
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2.12 


INGUINAL REGION OF MALEII 


A. Internal obllque and eremaster muscle. Part of the aponeurosls of the external obllque 

muscle Is cut away, and the spermatle eord Is cut short. B. Sehematle lllustratlon. 

• The eremaster muscle eovers the spermatle eord. 

• The refleeted llgament Is formed by aponeurotlc flbers of the external obllque muscle 
and lles anterlor to the eonjolnt tendon. The eonjolnt tendon Is formed by the fuslon 
of the aponeurosls of the Internal obllque and transversus abdomlnls muscles. 

• The cutaneous branehes of the iliohypogastrie and ilio-inguinal nerves (L1) 
course between the internal and external oblique muscles and must be avoided 
when an appendeetomy (gridiron) ineision is made in this region. 
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INGUINAL REGION 


Investing faseia 
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Aponeurosis of external oblique (cut edge) 


Aponeurosis of internal oblique 


Inferior epigastrie artery and veins 


Transversalis faseia 


Gonjoint tendon 


Pubic tubercle 


eremasterie artery 


eremasterie vein 


Anterior View 


2.13 


INGUINAL REGION OF MALE III 


The internal oblique muscle is refleeted, and the spermatie eord is retraeted. 

• The internal oblique muscle portion of the eonjoint tendon is attaehed to 
the pubic erest, and the transversns abdominis portion to the peetineal 
line. 

• The iliohypogastrie and ilio-inguinal nerves (L1) supply the internal oblique 
and transversus abdominis mnseles. 


• The transversalis faseia is evaginated to form the tubular internal sper- 
matie faseia. The mouth of the tube, ealled the deep inguinal ring, is situ- 
ated lateral to the inferior epigastrie vessels. 


TABLE 2.2 BOUNDARIES OFINGUINAL OANAL 


Boundary 

Deep Ring/Lateral Third 

Middle Thírd 

Lateral Thírd/Superficial Ring 

Posterior wall 

Transversalis faseia 

Transversalis faseia 

lnguinal falx (eonjoint tendon) plus refleeted inguinal ligament 

Anterior wall 

Internal oblique plus lateral crus of 
aponeurosis of external oblique 

Aponeurosis of external oblique (lateral crus and 
intercrural fibers) 

Aponeurosis of external oblique (intercrural fibers), with faseia of 
external oblique continuing onto eord as external spermatie faseia 

Roof 

Transversalis faseia 

Musculoa-poneurotic arehes of internal oblique and 
transversus abdominis 

Medial crus of aponeurosis of external oblique 

Floor 

Iliopubic traet 

lnguinal ligament 

Lacunar ligament 
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Transversus abdominis and aponeurosis 


Internal oblique 


Testicular vessels 


Ductus deferens 


Spermatie eord 


Anterior superior iliae spine 


Transversus abdominis 


Transversus abdominis 


lnguinai ligament 


Loeation of deep inguinal ring 


Transversalis faseia 


Extraperitoneai fat 


Femorai braneh of genitofemorai nerve 




Inferior epigastrie artery 


Inferior epigastrie vein 


Deep circumflex iliae vein 


Pubic branehes 


Deep circumflex iliae artery 


External iliae artery 


Gonjoint tendon 


Externai iiiae vein 


Faseia iata 


Pubic tubercle 
Gremasterie artery 


Femoral artery 


Femoral vein 


Margin of saphenous opening 

A. Anterior View 


Deep inguinal iymph nodes 
in femoral eanal 


External oblique 


Internai oblique 


Aponeurosis of internal oblique 


2.14 


INGUINAL REGION OF MALEIV 


A. The inguinal part of the transversus abdominis muscie and transversaiis faseia is 
partiaiiy cut away, the spermatie eord is excised, and the ductus deferens is retraeted. 

B. Sehematie iiiustration. 

The deep inguinai ring is ioeated superior to the inguinai iigament at the midpoint 
between the anterior superior iiiae spine and pubic tubercie. 

The externai iiiae artery has two branehes, the deep circumfiex iiiae and inferior epigas- 
trie arteries. Note aiso the eremasterie artery and pubic braneh arising from the iatter. 
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INGUINAL REGION 


Anterior superior 
iliae spine 
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Femoral braneh of genitofemoral nerve 


Snperflelal Ingnlnal rlng 


Medial crus of aponeurosis of exterior oblique 


Pubic tubercle 


Artery of round llgament 


Labium majus 


Pudendal eleft 


A. Anterlor Vlew 


Round llgament of uterus 


2.15 


INGUINAL CANAL OF FEMALE 


Progressive disseetions of the femaie ingoinai eanai (A.-D). 

• in A, the snperfieiai ingninai ring is smaii. Passing throngh the snperfieiai ingninai ring are the ronnd iigament of 
the uterus, a eioseiy appiied fat pad, the genitai braneh of the genitofemorai nerve, and the artery of the round 
iigament of the uterus. The iiio-inguinai nerve may aiso pass through the ring. 

• The round iigament breaks up into strands as it ieaves the inguinai eanai and approaehes the iabium majus (C). 

• The externai iiiae artery and vein are exposed deep to the inguinai eanai by excising the transversaiis faseia (D). 
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Internal oblique 
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Transversus abdominis 


Deep circumfiex iiiae artery and 


External 
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INGOINAL GANAL OF FEMALE (CONTINUED) 



Transversalis faseia (cut) 


lnguinai ligament 
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Gonjoint tendon 


Pubic tubercle 





















INGUINAL REGION 


116 



External oblique 
(cut edges) 


Internal oblique 

Posterior layer 
rectus sheath 


Iliohypogastrie nerve 


Ilio-inguinal nerve 


Faseia lata 


Femoral branehes of 
genitofemoral nerve 

Edge of 
saphenous opening 


Femoral sheath 


Genital braneh of 
genitofemoral nerve 
to serotal wall 


Great saphenous vein 



12th thoraeie nerve 


Inferior epigastrie artery 
lliohypogastrie nerve 


Internal oblique 

Transversus abdominis 

Aseending braneh of 
deep circumflex iliae artery 

Femoral braneh of 
genitofemoral nerve 

Deep inguinal ring 

Inferior epigastrie artery 

Genital braneh of 
genitofemoral nerve 
to eremaster 

Gremasterie artery 

Gonjoint tendon 

Internal spermatie faseia 


Gremaster 


External spermatie faseia 


A. Anterior View 
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B. Anterior View 



Internal oblique (refleeted) 
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Gonjoint tendon 
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2.16 


INGUINAL GANAL, SPERMATIG C0RD, AND TESTIS 
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faseia 


Lobules of epididymis 


Efferent ductules 
of testis 
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Tnniea vaginalis 
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Testicular artery 


Ductus deferens 


e. Lateral View 
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Gremaster mnsele 
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D. Anterior View 
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E. Sehematíe lllnstratíon 
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INGUINAL CANAL, SPERMATie C0RD, AND TESTIS {CONTINUED) 


A. Disseetion of ingoinai eanai. B. Disseetion of ingoinai region and eoverings of the spermatie eord and testis. 
e.-E. Goverings of spermatie eord and testis. 
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Male 


Female 


Primordial testis 
(in extraperitoneal 
eonneetive tissue) 


Llreter 
Ductus deferens 


Gubernaculum 


A. 7th week 
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Anterior View 


Peritoneum 
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Gubernaculum 



Pubic symphysis 


B. 7th month 


Sagittal Seetion to 
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Testicular vessels 


Ductus deferens 


Spermatie eord 



e. 9th month 


Anterior View 


Primordial ovaries 
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duct 


Developing 

kidney 


Mesonephrie 

duct 



Llpper 

gubernaculum 
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ovarian ligament) 


Lovver 

gubernaculum 
(beeomes round 
ligament of uterus) 


Anterior View 


D. 2nd month 



majora 

Anterior View 

E. 15th week 



DESeENT OF GONADS 


The inguinal eanais in femaies are narrovver than those in maies, and the 
eanais in infants of both sexes are shorter and much iess obiique than in 
aduits. For a eompiete deseription of the embryoiogy of the inguinai region, 
see Moore and Persaud (2008). 

The fetai testes deseend from the dorsai abdominai vvaii in the superior 
iumbar region to the deep inguinai rings during the 9th to 12th fetai vveeks. 
This movement probabiy resuits from the grovvth of the vertebrai eoiumn and 
peivis. The maie gubernacuium, attaehed to the caudai poie of the testis and 
aeeompanied by an outpouching of peritoneom, the processus vaginaiis, 
projeets into the scrotum. The testis deseends posterior to the processus 
vaginaiis. The inferior remnant of the processus vaginaiis forms the tunica 
vaginaiis eovering the testis. The ductus deferens, testicuiar vesseis, nerves. 


and iymphaties aeeompany the testis. The finai deseent of the testis usuaiiy 
occurs before or shortiy after birth. 

The fetai ovaries aiso deseend from the dorsai abdominai vvaii in the 
superior iumbar region during the 12th week but pass into the iesser peivis. 
The femaie gubernacuium attaehes to the caudai poie of the ovary and pro- 
jeets into the iabia majora, attaehing en route to the uterus; the part passing 
from the uterus to the ovary forms the ovarian iigament, and the remainder 
of it beeomes the round iigament of the uterus. Because of the attaehment of 
the ovarian iigaments to the uterus, the ovaries do not deseend to the inguinai 
region; however, the round iigament passes through the inguinai eanai and 
attaehes to the subcutaneous tissue of the iabium majus. 
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Peritoneum 
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2.18 


C0URSE OF DIRECT AND INDIRECTINGUINAL HERNIAS 


An inguinal hernia ís a protrusíon of parietal peritonenm and viseera, such as the small intestine, through 
the abdominal wall in the inguinal region. There are two major eategories of inguinal hernia: indireet and 
direet. More than two thirds are indireet hernias, most eommonly occurring in males. 


TABLE 2.3 CHARACTERISTICS OFINGHINAL HERNIAS 


eharaeteristies^ 

Direet (Acquired) 

indireet (Congenital) 

Predisposing faetors 

VVeakness of anterior abdominal vvall in inguinal triangle (e.g., ovving 
to distended superficial ring, narrovv eonjoint tendon, or attenuation of 
aponeurosis in males >40 years of age) 

Pateney of processus vaginalis (eomplete or at least of superior part) in 
younger persons, the great majority of vvhom are males 

Frequency 

Less eommon (one third to one fourth of inguinal hernias) 

More eommon (tvvo third to three fourth of inguinal hernias) 

Goverings at exit from abdominal 
eavity (A and B) 

Peritoneum plus transversalis faseia (lies outside inner one or tvvo 
faseial eoverings of eord) 

Peritoneum of persistent processus vaginalis plus all three faseial eoverings of 
cord/round ligament 

Course (C) 

Llsually traverses only medial third of inguinal eanal, external and 
parallel to vestige of processus vaginalis 

Traverses inguinal eanal (entire eanal if it is sufficient size) vvithin processus 
vaginalis 

Exit from anterior abdominal vvall 

Via superficial ring, lateral to eord; rarely enters scrotum 

Via superficial ring inside eord, eommonly passing into scrotum/labium majus 


letters in parentheses refer to the figure parts. 



































TESTIS 



Superficial (external) inguinal ring 


Testìcular artery 


Gremaster 


Genitofemoral nerve 


Ductus deferens 


Pampiniform plexus of veins 


Epididymis 


Testis 


A. AnteriorVievv 



External spermatie faseia 


Ilioinguinal nerve 


Suspensory ligament of penis 


Deep dorsal vein of penis 


Dorsal artery and nerve of penis 


External spermatie faseia 


Glans penis 


Spermatie eord 


Epididymis: 




Sinus 


Tail 



B. Anterior View 


Appendiees of epididymis 


Appendix of testis 


Testis eovered by viseeral 
layer of tunica vaginalis 


Parietal layer of 
tunica vaginalis 
(cut edge) 


Gubernacular remnant 


2.19 


SPERMATie eORD, TESTIS, AND EPIDIDYMIS 


A. Disseetion of spermatie eord. The subcutaneous tissue (dartos faseia) 
eovering the penis has been removed and the deep faseia rendered trans- 
parent to demonstrate the median deep dorsai vein and the biiaterai dorsai 
arteries and nerves of the penis. On the speeimen’s right, the eoverings of 
the spermatie eord and testis are refieeted, and the eontents of the eord are 
separated. The testieoiar artery has been separated from the pampiniform 
piexus of veins that surrounds it as it courses paraiiei to the ductus defer- 
ens. Lymphatie vesseis and autonomic nerve fibers (not shown) are aiso 
present. B. The tunica vaginaiis has been ineised iongitudinaiiy to expose its 
eavity, surrounding the testis anterioriy and iateraiiy, and extending between 
the testis and epididymis at the sinus of the epididymis. The epididymis is 
ioeated posteroiaterai to the ieft testis, that is, on the right side of the right 
testis and on the ieft side of the ieft testis. The appendiees of the testis 
and epididymis may be observed in some speeimens. These structures are 
smaii remnants of the embryonie genitai (paramesonephrie) duct. 
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TESTIS 



Cremasterìc arterìes 


Testìcular artery 


Artery of ductus 
deferens 



Ductus deferens 


Epididymis 


Tunica vaginalis 
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A. Posterìor Vìew 
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B. Longìtinal Seetion of Tuníca Vaginalis; 

Testis Seetioned in Sagittal and Transverse Planes 
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2.20 


BLOOD SUPPLYAND LYMPHATie DRAINAGE OFTESTIS 


A. Blood supply. B. Internal structure. C. Lymphatle dralnage. Because the 
testes deseend from the posterlor abdomlnal wall Into the scrotum during 
fetal development, their lymphatie drainage differs from that of the scrotum, 


which is an outpouching of the abdominal skin. Consequently, eaneer of 
the testis metastaslzes Inltially to the lumbar lymph nodes, and eaneer of 
the serotnm metastaslzes inltlally to the superflclal lngulnal lymph nodes. 

































PERITONEUM AND PERITONEAL GAVITY 



Costodiaphragmatic 


reeess 


Parietal peritoneum 


External oblique 


Internal oblique 


Transversus abdominis 


Transversalis faseia 

(cut edge) 


Parietal peritoneum 


(cut edge) 


Lateral umbilical fold 


Medial umbilical fold 


Lateral inguinal fossa 
Median umbilical fold 


Medial inguinal fossa \ 4 

(inguinal/Hesselbach triangle) 


Diaphragm 


Parietal peritoneum (cut edge) 


Round ligament 
of liver 



Umbilicus 


Para-umbilical vein 


Transversalis 

faseia 


Posterior rectus 
sheath 


Arcuate line 


Rectus abdominis 


Inferior epigastrie 
vessels 


Deep inguinal ring 


Deep circumflex 
iliae vessels 

Iliopubic traet 


Testicular vessels 


Supravesical fossa 


Drinary bladder 


Dmbilieai artery (obliterated distally 
as medial umbilical ligament) 


Obturator nerve and vessels 


Seminal gland 


Tendinous areh of levator ani 


Dreter (cut end) 


Obturator internus 


Seminal vesiele 


Posterior View 


Levator ani 


Anterior reeess of isehio-anal fossa 


* Femoral ring/eanal 



POSTERIOR ASPECT OF THE ANTEROLATERAL ABDOMINAL WALL 


Llmbilieal folds (median, medial, and lateral) are refleetions of the parietal 
peritoneom that are raised from the body wall by onderlying structures. The 
median umbilical fold extends from the urinary bladder to the umbilicus and 
eovers the median umbilical ligament (the remnant of the urachus). The 
two medial umbilical folds eover the medial umbilical ligaments (occluded 


remnants of the fetal umbilical arteries). Two lateral umbilical tolds eover the 
inferior epigastrie vessels. The supravesical fossae are between the median 
and medial umbilical folds, the medial inguinal fossae (inguinal triangles) are 
between the medial and lateral umbilical folds, and the lateral inguinal fossae 
and deep inguinal rings are lateral to the lateral umbilical folds. 
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PERITONEUM AND PERITONEAL GAVITY 



Thoraeie cluct 
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Inferior vena eava 
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Round ligament of iiver 
(iigamentum teres) 
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A. Anterior View 



Deseending (thoraeie) aorta 
Esophagus 
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Gastrospienie iigament 


Stomaeh 


Gastroeoiie iigament 


*The term greater omentum 
is often used as a synonym 
for the gastroeolie iigament, 
but it actualiy also includes 
the gastrospienie and 
gastrosphrenie ligaments, ali 
of vvhieh have a continuous 
attaehment to the greater 
curvature of the stomaeh. 
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B. Anterior View 
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2.22 


ABDOMINAL eONTENTS AND PERITONEUM 


A. Disseetion. B. Gomponents of greater and iesser omentom. 
Arrow, site of omentai (epipioie) foramen. 











































PERITONEUM AND PERITONEAL GAVITY 




Viseeral peritoneum 
investing liver 
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investing stomaeh 
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Inferior reeess of omental bursa 
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small intestine 
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Aorta 


Omental bursa (lesser sae) 
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Celiac trunk 
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Rectum 
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Median Seetion 



PERITONEAL FORMATIONS AND BAREAREAS 


Various terms are used to deseribe the parts of the peritoneom that eonneet organs with other organs or to 
the abdominai waii and to deseribe the eompartments and reeesses that are formed as a consequence. The 
arronrpasses through the omentai (epipioie) foramen. 


TABLE 2.4 TERMS USED TO DESORIBE PARTS OF PERITONEUM 


Term 

Definition 

Peritoneal ligament 

Double layer of peritoneum that eonneets an organ with another organ or to the abdominal wall. 

Mesentery 

Double layer of peritoneum that occurs as a result of the invagination of the peritoneum by an organ and constitutes a continuity of the viseeral and parietal 
peritoneum. 

Omentum 

Double-layered extension of peritoneum passing from the stomaeh and proximal part of the duodenum to adjaeent organs. The greater omentum extends from the 
greater curvature of the stomaeh and the proximal duodenum; the lesser omentum from the lesser curvature. 

Bare area 

1 

Every organ must have an area, the bare area, that is not eovered with viseeral peritoneum, to allow the entranee and exit of neurovascular structures. Bare areas 
are formed in relation to the attaehments of mesenteries, omenta, and ligaments. Named bare areas, e.g., bare area of liver, are espeeially extensive in area. 
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Aorta 
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Rectum 
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small intestine 


Lesser omentum 


Faleiform ligament 


Subhepatic spaee 
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Transverse mesoeolon 


Transverse eolon 

Inferior reeess of 
omental bursa 


Greater omentum 


Jejunum 


Parietal peritoneum 


Viseeral peritoneum 


Drinary bladder 


A. Rìght Lateral View 


Diaphragm 


Superior reeess 
of omental bursa 
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Duodenum 
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small intestine 



Diaphragm 
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B. Infant 


e. Adult 


Sehematíe Sagittal Seetions, Lateral View 



SUBDIVISIONS OF PERITONEAL CAVITY 


A. Sagittal seetion. B. In an infant, the omental bnrsa (lesser sae) is an isolated 
part of the peritoneal eavity, lying dorsal to the stomaeh and extending supe- 
riorly to the liver and diaphragm (superior reeess of the omental bursa) and 
inferiorly betvveen the layers of the greater omentum (inferior reeess of the 


omental bursa). C. In an adult, after fusion of the layers of the greater omen- 
tum, the inferior reeess of the omental bursa novv extends inferiorly only as 
far as the transverse eolon. The red arrows pass from the greater sae through 
the omental (epiploie) foramen into the omental bursa. 




























































PERITONEUM AND PERITONEAL GAVITY 
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Diaphragm 


Site of bare area of liver 


Goronary ligament 


Right triangular lígament 

Right suprarenal gland 

Bile duct 
Hepatie artery proper 

Middle eolie vein 
Duodenum 

Right kidney 

Root of mesentery 
of small intestíne (cut edges) 


Right paraeolie gutter 


Site of bare area of 
aseending eolon 


Site of cecum 


Right ureter 


Rectum 


Uterus 


Bladder 


A. 


Esophagus 
Hepatie portal vein 
Left gastrie artery 



Splenie vessels 

Splenorenal ligament 
(cut edges) 


Left kidney 


Panereas 

Root of transverse 
mesoeolon (cut edges) 


Middle eolie artery 
Superior mesenterie artery 

Superior mesenterie vein 

Duodenojejunal junction 


Left paraeolie gutter 

Inferior mesenterie vein 
Inferior mesenterie artery 

Site of bare area of 
deseending eolon 


Root of sigmoid 
mesoeolon (cut edges) 
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POSTERIOR WALL OF PERITONEAL CAVITY 


A. Roots of the peritoneal refleetions. The peritoneal refleetions from 
the posterior abdominal wall (mesenteries and refleetions surrounding 
bare areas of liver and seeondarily retroperitoneal organs) have been 
cut at their roots, and the intraperitoneal and seeondarily retroperitoneal 
viseera have been removed. The white aTOrvpasses through the omen- 
tal (epiploie) foramen. B. Supracolic and infraeolie eompartments of the 
greater sae. The infraeolie spaees and paraeolie gutters are of elinieal 
importanee because they determine the paths (blaek arrovvs) for the 
flow of aseitie fiuid with ehanges in position, and the spread of 
intraperitoneal infeetions. 
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A. Inferìor View 
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2.26 


TRANSVERSE SECTIONS THROUGH GREATER SAC AND OMENTAL BURSA 


• When baeterial eontamination oeeors or when the gut is traumatically 
penetrated or ruptured as the result of infeetion and inflammation, 
gas, feeal matter, and baeteria enter the peritoneal eavity. The result is 
infeetion and inflammation of the peritoneum, ealled peritonitis. 

• Dnder eertain pathologieal eonditions such as peritonitis, the perito- 
neal eavity may be distended with abnormal fluid, aseites. Widespread 


metastases (spread) of eaneer eells to the abdominal viseera cause 
exudation (eseape) of fluid that is often blood stained. Thus the peri- 
toneal eavity may be distended with several liters of abnormal fluid. 
Surgical puncture of the peritoneal eavity for the aspiration of drainage 
of fluid is ealled paraeentesis. 
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B. Transverse Seetion 


POSTERIOR 


2.27 


STOMAGH AND OMENTA 


A. Lesser and greater omenta. The stomaeh is inflated with air, and the left 
part of the liver is cut away. The gallbladder, followed superiorly, leads to the 
free margin of the lesser omentnm and serves as a guide to the omental 


(epiploie) foramen, which lies posterior to that free margin. B. Omental bursa 
(lesser sae), sehematie transverse seetion. 
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Greater curvature of stomaeh 


Portal triad 


Caudate lobe of liver 


Right dome of diaphragm 


Right lobe of liver 
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Gallbladder 


Body of panereas 


Gastroeolie ligament, cut edge 
(part of greater omentum) 
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Spleen 
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omentum) 
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A. Anteríor View 
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Transverse eolon 
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B. Anterior View 



POSTERIOR RELATIONSHIPS OF OMENTAL BURSA (LESSER SAC) 


A. Opened omental bursa. The greater omentum has been cut along the 
greater curvature of the stomaeh; the stomaeh Is refleeted superlorly. 
Perltoneum of the stomaeh bed Is partlally removed. B. Stomaeh bed. The 


stomaeh Is exclsed. Perltoneum eoverlng the stomaeh bed and Inferlor part of 
the kldney and panereas Is largely removed. Adhesions binding the spieen 
to the diaphragm are pathoiogieai, but not unusuai. 
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Superìor reeess of 
omental bursa 
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foramen into 
omentai bursa 
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Duodenum 


Right kidney 


Lesser omentum 

(cut edge) 
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Transverse eoion 


Stomaeh 
(cut edge) 


A. Anterior View 



Left gastrie vessels 


Lesser omentum (cut edge) 
Gastropanereatie fold 


Stomaeh 


Gommon hepatie artery 


Splenie artery 


Panereas 

(posterior to parietal 
peritoneum) 


Left gastro-omental vessels 
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Transverse mesoeolon 
(líning posterior surface 
of inferior reeess of 
omental bursa) 


Gastroeolie iigament (cut edge) 


Right gastro-omental vessels 
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OMENTAL BURSA (LESSER SAC), OPENED 


A. Disseetion. B. Line of ineision in A. The anterior waii of the omentai 
bnrsa, eonsisting of the stomaeh, iesser omentom, anterior iayer of the 
greater omentnm, and vesseis aiong the eorvatores of the stomaeh, has 
been seetioned sagittaiiy. The two haives have been retraeted to tbe 
ieft and right: the body of the stomaeh on the ieft side, and the pyiorie 
part of the stomaeh and first part of the duodenum on the right. The 
right kidney forms the posterior waii of the hepatorenai pouch (part of 
greater sae), and the panereas iies horizontaiiy on the posterior waii of 
the main eompartment of the omentai bursa (iesser sae). The gastroeoiie 
iigament forms the anterior waii and the iower part of the posterior waii 
of the inferior reeess of the omentai bursa. The transverse mesoeoion 
forms the upper part of the posterior waii of the inferior reeess of the 
omentai bursa. 


Lesser omentum: 

Hepatogastrie ligament 

Hepatoduodenal ligament 



astroeolie' ligamen 


- - - Line of ineision 

B. Anterior View 
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POSTERIOR WALL OF OMENTAL BURSA 


The parietal peritoneum of the posterior wall of the omental bursa has been 
mostly removed, and a seetion of the panereas has been excised. The rod 
passes through the omental foramen. 

• The eeliae trunk gives rise to the left gastrie artery, the splenie artery that 
runs tortuously to the left, and the eommon hepatie artery that runs to the 
right, passing anterior to the hepatie portal vein. 

• The hepatie portal vein is formed posterior to the neek of the panereas by 
the union of the superior mesenterie and splenie veins, with the inferior 
mesenterie vein joining at or near the angle of union. 


• The left testicular vein usually drains into the left renal vein. Both are sys- 
temie veins. 

• Inflammation of the parietal peritonenm ean occur due to an 
enlarged organ or by the eseape of fluid from an organ. The area 
beeomes inflamed and causes pain overthe affeeted region. 

• Rebonnd tenderness is a pain that is elieited after pressure over the 
inflamed area is released. 


























DIGESTIVE SYSTEM 
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DIGESTIVE SYSTEM 


A. Sehematie illestration. B. Abdominal portion. The digestive system extends from the lips to the anus 
Assoeiated organs include the liver, gallbladder, and panereas. 
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STOMAGH 



eardial noteh 
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Duodenum 



Esophagogastrie junction 
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A. Anterior View 
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B. Anterior View 
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e. Anterior View, Internal Surface 


Pylorie antrum 




ST0MACH 


A. Parts. B. External snrfaee. C. Internal snrfaee (mucous membrane), ante- 
rlor wall removed. Insets: Left slde of page—pylorns, vlewed from the duode- 
num. Rlght slde of page—detalls of the esophagogastrle junctlon. The Z-llne 


Is where the stratlfled squamous eplthellum of the esophagus (whlte por- 
tlon In photograph) to the slmple eolnmnar eplthelmm of the stomaeh (dark 
portlon). 
































































STOMAGH 



Left gastrìe artery 
Celìac trunk 


Esophageal braneh 


Posterior gastrie artery 
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Right and left branehes 


Gystie artery 


Hepatie artery proper 


Right gastrie artery 
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A. Anterior View 
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Right gastrie artery 


Supraduodenal artery 


Superior panereatieo- 
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B. Anterior View 
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Left gastro-omental 
(gastro-epiploie) artery 


Right gastro-omental artery 


2.33 


CELIAC ARTERY 


A. Branehes of eeliae tmnk. The eeliae tmnk is a braneh of the abdominal 
aorta, arising immediately inferior to the aortie hiatns of the diaphragm (T12 
vertebral level). The vessel is nsoally 1 to 2 em long and divides into the 
left gastrie, eommon hepatie, and splenie arteries. The eeliae tmnk sopplies 


the liver, gall bladder, inferior esophagos, stomaeh, panereas, spleen, and 
dnodennm. B. Arteries of stomaeh and spleen. The serons and mnsenlar 
eoats are removed from two areas of the stomaeh, revealing anastomotie 
networks in the submucous eoat. 
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Five main sites where 
esophagns is eonstrieted 


1. Jnnetion of pharynx 
and esophagns 
(in neek) 


2. Aortie areh 


3. Left main bronehns 
(at traeheal bifnreation) 


4. Left atrium 


5. Esophageal hiatus 



Gallbladder 


Duodenal eap 


Pyloms 
Pylorie antrum 


Jejunum 
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curvature 


Peristaltie wave 
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Duodenal eap 

Pylorus 



Duodenum 


Fundus of stomaeh 


Peristaltie wave 


Gastrie folds (rugae) 


Greater curvature 


A. Lateral View 



Fundus 


Greater curvature 


Angular incisure 


Gastrie folds (rugae) 



RADIOGRAPHS OF ESOPHAGUS, 
STOMAGH, DUODENUM (BARIUM 
SWALLOW) 


A. Five sites of normai esophageai eonstrietion. B. Stomaeh, 
smaii intestine, and gaiibiadder. Note additionai eontrast 
mediom in gaiibiadder. C. Stomaeh and doodenom. D. Pyiorie 
antrom and doodenai eap. 

Bloekage of esophagos. The impressions prodoeed 
in the esophagus by adjaeent structures are of elinieal 
interest because of the slovver passage of substances at 
these sites. The impressions indieate vvhere svvallovved 
foreign objeets are most likely to lodge and vvhere a strie- 
ture may develop, for example, after the aeeidental drink- 
ing of a caustic liquid, such as lye. 

A hiatal (hiatus) hernia is a protrusion of a part of 
the stomaeh into the mediastinum through the esophageal 
hiatus of the diaphragm. The hernias occur most often in 
people after middle age, possibly because of vveakening 
of the muscular part of the diaphragm and vvidening of the 
esophageal hiatus. 
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PANGREAS, DUODENUM, AND SPLEEN 
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A. Anterìor View 
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Left kidney 
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B. Inferomedíal 


Short gastrie vessels 
Left gastro-omental 
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ligament 



Hílum 


Colic area 




SPLEEN 


A. The surface anatomy of the spleen. The spleen lles superflclally In the left upper abdomlnal quadrant 
betvveen the 9th and 11th rlbs. B. Note the Impresslons (eolle, renal, and gastrle areas) made by structures In 
eontaet wlth Its vlseeral surface. The superlor border Is notehed. 
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GELIAG ARTERIOGRAM 
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PARTS AND RELATIONSHIPS OF PANCREAS AND DUODENUM 


A. Panereas and duodenum in situ. 


TABLE 2.5 PARTS AND RELATIONSHIPS OFDDODENDM 


Part of Duodenuni 

Anterior 

Posterior 

Medial 

Superior 

Inferior 

Vertebral Level 

Superior (Ist part) 

Peritoneum 

Gallbladder 

Quadrate lobe of liver 

Bile duct 

Gastroduodenal artery 
Hepatie portal vein 

ive 


Neek of gallbladder 

Neek of panereas 

Anterolateral to L1 
vertebra 

Deseending (2nd 
part) 

Transverse eolon 

Transverse mesoeolon 

Goils of small intestine 

Hilum of right kidney 

Renal vessels 

Llreter 

Psoas major 

Head of panereas 
Panereatie duct 

Bile duct 



Right of L2-L3 vertebrae 

Inferior (horìzontal 
or 3rd part) 

Superior mesenterie artery 
Superior mesenterie vein 

Goils of small intestine 

Right psoas major 

ive 

Aorta 

Right ureter 


Head and uncinate 
proeess of panereas 
Superior mesenterie 
artery and vein 


Anterior to L3 vertebra 

Aseending (4th 
part) 

Beginning of root of mesentery 
Goils of jejunum 

Left psoas major 

Left margin of aorta 

Superior mesenterie 
artery and vein 

Body of panereas 

1 

Left of L3 vertebra 
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Splenie artery and vein 


Panereas 


Middle eolie artery 


Superior mesenterie vein and artery 


Mesentery of small intestine 
(cut edge) 


lieoeolie vein and artery 


Left gastrie artery and vein 


Lymph node 


Greater panereatie artery 


Hepatie portai vein 


2.38 


PARTS AND RELATIONSHIPS OF 
PANCREASAND DUODENUM 
( eONTINJED) 


Splenie artery 
and vein 


Biie duct 


B. Anterior relationships. The gastrodnodenal artery 
deseends anterior to the neek of the panereas. 
e. Posterior relationships. The splenie artery and vein 
eoorse on the posterior aspeet of the panereatie tail, 
which usually extends to the spleen. The panereas 
“loops” around the right side of the superior mesenterie 
vessels so that its neek is anterior, its head is to the right, 
and its uncinate proeess is posterior to the vessels. The 
splenie and superior mesenterie veins unite posterior to 
the neek to form the hepatie portal vein. The bile duct 
deseends in a fissure (opened up) in the posterior part of 
the head of the panereas. Most inflammatory erosions 
of the duodenal wall, duodenal (peptie) ulcers, are 
in the posterior wall of the superior (1st) part of the 
duodenum within 3 em of the pylorus. 
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B. Posterior View 
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Left gastrie artery 


Geliae trunk 


Right gastrie artery 


Hepatie artery proper 


Gommon hepatie artery 


Gastroduodenal artery 


Right gastro-omental 
(-epiploie) artery 


Anterior superíor 
pancreaticoduodenal artery 


Duodenuni 


Anterior 

pancreaticoduodenai areh 


Superior mesenterie artery 


Middle eolie artery 


Stomaeh (refleeted superiorly) 



Short gastrie arteries 


Posterior gastrie artery 
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Braneh of 1st jejunal artery 
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A. Anterior View, with Stomaeh 
Refleeted Superiorly 



BLOOD SUPPLY TO THE PANGREAS, 
DUODENUM,ANDSPLEEN 


A. Geliae tmnk and snperior mesenterie artery. B. Panereatie 
and panereatieodnodenal arteries. 

• The anterior snperior panereatieodnodenal artery from 
the gastrodoodenal artery and the anterior inferior 
panereafieodoodenal artery of fhe snperior mesenferie 
artery form fhe anferior panereafieodoodenal areh anfe- 
rior fo fhe head of fhe panereas. The posferior snperior 
and posferior inferior branehes of fhe same fwo arteries 
form fhe posferior panereafieodnodenal areh posferior 
fo fhe panereas. The anferior and posferior inferior 
arteries often arise from a eommon sfem. 

• Arferies snpplying fhe panereas are derived from fhe 
eommon hepafie artery, gastrodnodenal artery, pan- 
ereatieodnodenal arehes, splenie artery, and snperior 
mesenterie artery. 
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A. Proxìmal Jejunum 


B. ProKìmal lleum 
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INTESTINES IN SITU, INTERIOR OF SMALLINTESTINE 


A. Proximal jejunum. The circular foids are taii, eioseiy paeked, and eom- 
moniy branehed. B. Proximai iieum. The circuiar foids are iow and beeoming 
sparse. The eaiiber of the gut is reduced, and the waii is thinner. C. Distai 
iieum. Circuiar foids are absent, and soiitary iymph nodnies stud the waii. 


D. intestines in situ, greater omentum refieeted. The iieum is refieeted to 
expose the appendix. The appendix usuaiiy iies posterior to the cecum (ret- 
roeeeai) or, as in this ease, projeets over the peivie brim. The features of the 
iarge intestines are the taeniae eoii, hanstra, and omentai appendiees. 
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SIGMOID MESOeOLON AND MESENTERY OF SMALLINTESTINE, INTERIOR OFTRANSVERSE GOLON 


A. Transverse eolon. The semilnnar folds and taeniae eoli form prominent 
featnres on the smooth-sorfaeed wall. B. Sigmoid mesoeolon and mesentery 
of the small intestine. 

• The duodenojejunal junction is situated to the left of the median plane. 

• The mesentery of the small intestine fans out extensively from its short root 
to aeeommodate the length of jejunum and ileum (~6 m). 


• The deseending eolon is the narrowest part of the large intestine and is ret- 
roperitoneal. The sigmoid eolon has a mesentery, the sigmoid mesoeolon; 
the sigmoid eolon is continuous with the rectum at the point at which the 
sigmoid mesoeolon ends. 
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Postero-anterior Radiographs 
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BARIUM ENEMA AND C0L0N0SC0PY OF C0L0N 


A. Single-eontrast stndy. A barium enema has filled the eolon. B. Donble-eontrast 
study. Barium ean be seen eoating the vvalls of the eolon, vvhieh is distended vvith air, 
providing a vivid vievv of the mucosal relief and haustra. C. The interior of the eolon 
ean be observed vvith an elongated endoseope, usually a fiberoptie flexible eolono- 
seope. The endoseope is a tube that inserts into the eolon through the anus and ree- 
tum. D. Diverticulosis of the eolon ean be photographed through a eolonoseope. 
E. Divertienlosis is a disorder in vvhieh multiple false diverticula (external evagi- 
nations or outpocketings of the mucosa of the eolon) develop along the intestine. 
It primarily affeets middle-aged and elderly people. Diverticulosis is eommonly 
(60%) found in the sigmoid eolon. Diverticula are subject to infeetion and rup- 
ture, leading to diverticulitis, and they ean distort and erode the nutrient arter- 
ies, leading to hemorrhage. 
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ILE0CECAL REGION AND APPENDIX 


A. Blood sopply. The appendleolar artery Is loeated In the free edge of the 
mesoappendlx. The Inferlor lleoeeeal fold Is bloodless, vvhereas the snperlor 
lleoeeeal fold Is ealled the vasenlar fold of the cecum. B. The approxlmate 
ineldenee of varlous posltlons of the appendlx. C. Interlor of a drled cecum 
and lleal dlvertlculum (of Meekel). Thls cecum was fllled wlth alr untll dry, 


opened, and varnlshed. Ileal diverticulum is a eongenital anomaly that 
occurs in 1 % to 2% of persons. It is a pouchlike remnant (3 to 6 em long) 
of the proKimal part of the yolk stalk, typieally within 50 em of the ileoee- 
eal junction. It sometimes beeomes inflamed and produces pain that may 
mimie that produced by appendieitis. 
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SUPERIOR MESENTERie ARTERY AND ARTERIAL ARCADES 


The peritoneum is partiaiiy stripped off. 

• The soperior mesenterie artery ends by anastomosing with one of its own branehes, the iieai braneh of the 
iieoeoiie artery. 

• On the inset drawings of jejunum and iieum eompare the diameter, thiekness of waii, number of arteriai 
areades, iong or short vasa reeta, presenee of transiucent (tat-free) areas at the mesenterie border, and fat 
eneroaehing on the waii of the gut between the jejunum and iieum. 

• Acute inflammation of the appendix is a eommon cause of an acute abdomen (severe abdominal 
pain arising suddenly). The pain of appendieitis usually eommenees as a vague pain in the periumbilical 
region because afferent pain fibers enter the spinal eord at the T10 level. Later, severe pain in the right 
lower quadrant results from irritation of the parietal peritoneum lining the posterior abdominal wall. 
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SUPERIOR MESENTERie ARTERIOGRAMS 


A. Branehes of soperior mesenterie artery. Gonsoit Figore 2.44 to identify the branehes. B. Eniargement to 
show the jejonai arteries, arteriai areades, and vasa reeta. 

• The branehes of the soperior mesenterie artery ineiode, from its ieft side, 12 or more jejonai and iieai 
arteries that anastomose to form areades from which vasa reeta pass to the smaii intestine and, from its 
right side, the middie eoiie, iieoeoiie, and eommoniy (but not here) an independent right eoiie artery that 
anastomose to form a marginai artery that paraiieis the mesenterie border at the eoion and from which 
vasa reeta pass to the iarge intestine. Occlusion of the vasa reeta by emboli results in isehemia ot the 
part of the intestine eoneerned. If the isehemia is severe, neerosis of the involved segment results and 
ileus (obstruction of the intestine) of the paralytie type occurs. Ileus is aeeompanied by a severe eol- 
ieky pain, along with abdominal distension, vomiting, and often fever and dehydration. If the eondition 
is diagnosed early (e.g., using a superior mesenterie arteriogram), the obstructed part of the vessel 
may be eleared surgically. 
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INFERIOR MESENTERie ARTERY 


The mesentery of the small Intestlne has been cut at Its root. 

• The Inferlor mesenterle artery arlses posterlor to the aseendlng part of the 
duodenum, about 4 em superlor to the blfurcatlon of the aorta; on erosslng 
the left eommon lllae artery, It beeomes the superlor reetal artery. 

• The branehes of the Inferlor mesenterle artery lnclude the left eolle artery 
and several slgmold arterles; the Inferlor two slgmold arterles braneh from 
the superlor reetal artery. 


• The point at vvhieh the last artery to the eolon branehes from the supe- 
rior reetal artery is knovvn as the “eritieal point” of the superior reetal 
artery; distal to this point, there are poor or no anastomotie eonneetions 
with the superior reetal artery. 
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INFERIOR MESENTERie ARTERIOGRAM 


• The left eolie artery eoorses to the lett tovvard the deseending eolon and 
splits into aseending and deseending branehes. 

• The sigmoid arteries, two to tour in number, supply the sigmoid 
eolon. 


• The superior reetal artery, which is the eontinoation ot the interior 
mesenterie artery, supplies the rectum; the superior reetal anastomoses 
are tormed by branehes ot the middle and interior reetal arteries (trom the 
internal iliae artery). 
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2.48 


PERITONEJM OF POSTERIOR ABDOMINAL GAVITY 


The gastroeolie ligament is retraeted snperiorly, along with the transverse 
eolon and transverse mesoeolon.The appendix had been sorgieally removed. 
This disseetion is eontinoed in Figore 2.49. 

• The root of the mesentery of the small intestine, approximately 15 to 
20 em in length, extends between the duodenojejunal junction and ileoee- 
eal junction. 

• The large intestine forms 372 sides of a square around the jejunum and 
ileum. On the right are the cecum and aseending eolon, superior is the 


transverse eolon, on the left is the deseending and sigmoid eolon, and 
inferiorly is the sigmoid eolon. 

• ehronie inf lammation of the eolon (nleerative eolitis, Grohn disease) 

is eharaeterized by severe infiammation and uiceration of the eoion and 
rectum. in some patients, a eoieetomy is performed, during which the ter- 
minai iieum and eoion as weii as the rectum and anai eanai are removed. 
An iieostomy is then constructed to estabiish an artifieiai cutaneous open- 
ing between the iieum and the skin of the anteroiaterai abdominai waii. 
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POSTERIORABDOMINALGAVITYVVITH PERITONEJM REMOVED 


The jejunal and ileal branehes (cut) pass from the left side of the superior 

mesenterie artery. The right eolie artery here is a braneh of the ileoeolie artery. 

This is the same speeimen as in Figure 2.48. 

• The duodenum is large in diameter before erossing the superior mesen- 
terie vessels and narrovv aftervvard. 

• On the right side, there are lymph nodes on the eolon, paraeolie nodes 
beside the eolon, and nodes along the ileoeolie artery, vvhieh drain into 
nodes anterior to the panereas. 


• The intestines and intestinal vessels lie on a reseetable plane anterior to 
that of the testicular vessels; these in turn lie anterior to the plane of the 
kidney, its vessels, and the ureter. 

• The superior hypogastrie plexus lie inferior to the bifurcation of the aorta 
and anterior to the left eommon iliae vein, the body of the 5th lumbar 
vertebra, and the 5th intervertebral dise. 
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DIAPHRAGMATie (ANTERIOR AND SDPERIOR) SDRFAGE OF LIVER 


A. The faleiform ligamenf has been severed elose fo ifs attaehmenf to the dia- 
phragm and anferior abdominal wall and demareates the right and left lobes 
of the liver. The round ligament of the liver (ligamentom teres) lies within the 
free edge of the faleiform ligament. 


B. The two layers of peritoneum that form the faleiform ligament separate 
over the superior aspeet (surrounding the bare area) of the liver to form 
the superior layer of the eoronary ligament and the right and left triangular 
ligaments. 
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VISeERAL (POSTERO-INFERIOR) SURFACE OF LIVER 


A. Isolated speelmen demonstratlng lobes, and Impresslons of adjaeent 
vlseera. B. Hepatle sorfaees and perltoneal reeesses. C. Round llgament of 
llver and llgamentum venosum. The round llgament of llver lncludes the obllt- 
erated remalns of the umblllcal veln that earrled well-oxygenated blood from 
the plaeenta to the fetus. The llgamentum venosum Is the flbrous remnant 
of the fetal ductus venosus that shunted blood from the umblllcal veln to the 


Inferlor vena eava, short clrcultlng the llver. Hepatie tissue may be obtained 
for diagnostie purposes by liver biopsy. The needle puncture is eommonly 
made through the right 10th intereostal spaee in the midaxillary line. Before 
the physieian takes the biopsy, the person is asked to hold his or her breath 
in full expiration to reduce the eostodiaphragmatie reeess and to lessen 
the possibility of damaging the lung and eontaminating the pleural eavity. 
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LIVER AND ITS POSTERIOR RELATIONS, SCHEMATIC ILLDSTRATION 


A. Liver in situ. The jejunum, iieum, and the aseending, transverse, and 
deseending eoions have been removed. B. The iiver is dravvn sehematieaiiy 
on a page in a book, so that as the page is turned {arrow in A), the iiver is 
refieeted to the right to reveai its posterior surface, and on the faeing page, the 
posterior reiations that eompose the bed of the iiver are vievved. The arrowin B 


traverses the omentai (epipioie) foramen to enter the omentai bursa and its 
superior reeess (arrowheacl). The bare area is trianguiar, henee the eoronary 
iigament that surrounds it is three-sided; its ieft side, or base, is betvveen the 
inferior vena eava and caudate iobe, and its apex is at the right trianguiar 
iigament, vvhere the superior and inferior iayers of the eoronary iigament meet. 
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HEPATie VEINS 

A. Approximately horizontal seetion of liver with the posterior aspeet at the top 
of page. Note the moltiple perivaseolar fibroos eapsoles seetioned throogh- 
out the cut surface, eaeh eontaining a portal triad (the hepatie portal vein, 
hepatie artery, bile ductules) plus lymph vessels. Interdigitating with these are 


branehes of the three main hepatie veins (right, intermediate, and left), which, 
unaccompanied and laeking capsules, eonverge on the inferior vena eava. 
B. Ultrasound sean. The transducer was plaeed under the eostal margin and 
direeted posteriorly, producing an inverted image eorresponding to A. 
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HEPATie SEGMENTATION (CONTINUED) 


Eaeh segment is snpplied by a seeondary or tertiary braneh of the hepatie 
artery, bile duct, and portal vein. The hepatie veins interdigitate betvveen the 
structures of the portal triad and are intersegmental in that they drain adjaeent 
segments. Sinee the right and left hepatie arteries and ducts and branehes 


of the right and left portal veins do not communicate, it is possible to 
perform hepatie lobeetomies (removal of the right or left part of the liver) 

and segmenteetomies. Eaeh segment ean be identified numerically or by 
name (Table 2.6). 


TABLE 2.6 SOHEMA OF TERMINOLOGY FOR SOBDIVISIONS OF THE LIVER 


Anatomieal Term 

Right Lobe 

Left Lobe 

Gandate Lobe 

Functional/surgical 

term^ 

Right (part of) liver 
[Right portal lobe^ 

Left (part of) liver 
[Left portal lobe^ 

Posterior (part of) liver 


Right lateral division 

Right medial division 

Left medial division 

Left lateral division 

[Right caudate lobe^ [Left caudate lobe^ 


Posterior lateral 
segment 

Segment VII 
[Posterior superior area] 

Posterior medial segment 
Segment VIII 
[Anterior superior area] 

[Medial superior area] 

Left medial segment 

Segment IV 

[Medial inferior area = quadrate 
lobe] 

Lateral segment 

Segment II 
[Lateral superior area] 

Posterior segment 


Right anterior lateral 
segment 

Segment VI 
[Posterior inferior areaj 

Anterior medial segment 
Segment V 
[Anterior inferior area] 

Left anterior lateral segment 
Segment III 
[Lateral inferior area] 

Segment 1 


^he labels In the table and fignre above refleet the Terminologia Anatomiea: InternationalAnatomieal Terminology. Previons terminology is in braekets. 

^’blnder the sehema of the previons terminology, the eaodate lobe was divided into right and left halves, and ^the right haif of the eaodate iobe was eonsidered a sobdivision of the right portal lobe; 'ìhe left half of the eandate lobe 
was eonsidered a snbdivision of the left portal lobe. 



Hepatie artery 
Hepatie portal vein 
Biliary (Juct 


lnterlobular 
portal triad 


Bile canaliculi 


Bile flovving from hepatoeytes into bile canaliculi, to interlobular 
biliary ducts, and then to the bile duct in the extrahepatic portal triad 


Hepatoeytes 
(produce bile 
and detOKify 
blood) 


(transports elean 
blood to hepatie vein) 


Liver 

lobules 


(lnterlobular) 
portal triads 

/ 

Gentral veins 
Hepatoeytes 


Blood flovving in 
sinusoids from 


interlobular (hepatie) 
artery and (portal) vein 



FLOW OF BLOOD AND BILEIN THE LIVER 


This small part of a liver lobule shovvs the eomponents of the interlobular 
portal triad and the positioning of the sinusoids and bile canaliculi. Right. The 
cut surface of the liver shovvs the hexagonal pattern of the lobules. 

• VVith the exception of lipids, every substance absorbed by the alimentary 
traet is reeeived first by the liver, via the hepatie portal vein. In addition to 
its many metabolie aetivities, the liver stores glyeogen and seeretes bile. 


• There is progressive destruction of hepatoeytes in eirrhosis of the 
liver and replaeement of them by fibrous tissue. This tissue surrounds 
the intrahepatie blood vessels and biliary ducts, making the liver firm 
and impeding circulation of blood through it. 

































































LIVER AND GALLBUDDER 


Faleiform ligament 


Round ligament 

of liver 


Gallbladder 


Gystie duct 


Hepatorenal 


reeess 


Perirenal fat 


Right kidney 


Llreter 





Testicular vein and artery 


A. Anterior View 
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EXPOSURE OF THE PORTAL TRIAD 


A. The portal triad typieally eonsists of the hepatie portal vein (posteriorly), 
the hepatio artery proper (aseending from the left), and the bile passages 
(deseending to the right). Here, the hepatie artery proper is replaeed by a left 
hepatie braneh, arising direetly from the eommon hepatie artery, and a right 
hepatie braneh, arising from the soperior mesenterie artery (a eommon varia- 
tion). A rod traverses the omental (epiploie) foramen. The lesser omentom 


and transverse eolon are removed, and the peritoneom is cut along the right 
border of the duodenum; this part of the duodenum is retraeted anteriorly. 
The spaee opened up reveals two smooth areolar membranes (fusion faseia) 
normally applied to eaeh other that are vestiges of the embryonie peritoneom 
originally eovering these surfaces. B. Typieal relations of gallbladder, eystie 
duct, and bile duct to the duodenum. 
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LIVER AND GALLBLADDER 
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EXPOSURE OFTHE PORTALTRIAD {CONTINUED) 


e. Continuing the disseetion in A, the seeondariiy retroperitoneai viseera 
(duodenum and head of the panereas) are retraeted anterioriy and to the 
ieft. The areoiar membrane (fusion faseia) eovering the posterior aspeet of 
the panereas and duodenum is iargeiy removed, and that eovering the ante- 
rior aspeet of the great vesseis is partiy removed. A eommon method for 


reducing portal hypertension is to divert blood from the portal venous 
system to the systemle venous system by ereatlng a communlcatlon 
betvveen the portal veln and the ive. Thls portaeaval anastomosis or 
portosystemie shunt may be ereated vvhere these vessels lle elose to 
eaeh other posterlor to the llver. 




































































LIVER AND GALLBUDDER 
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2.57 


GALLBLADDER AND STRUCTURES OF PORTA HEPATIS 


A. Gallbladder, eystle artery, and extrahepatlc blle ducts. The Inferlor border 
of the llver Is elevated to demonstrate Its vlseeral sorfaee (as In orlentatlon 
flgure). B. Venous dralnage of the gall bladder and extrahepatlc ducts. Most 
velns are trlbutarles of the hepatle portal veln, but some draln dlreetly to the 
llver. e. Portal trlad vvlthln the hepatoduodenal llgament (free edge of lesser 


omentum). Gallstones are eoneretions, in the gaiibiadder or extrahepatic 
biiiary ducts.The eystohepatie (hepatobiiiary) triangie (Gaiot), betvveen the 
eommon hepatie duct, eystie duct, and iiver, is an important endoseopie 
iandmark for ioeating the eystie artery during eholeeysteetomy. 
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LIVER AND GALLBLADDER 
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Quadrate lobe of liver 

Left hepatie duct 

Left braneh of hepatie portal vein 

Middle and left (hepatie) branehes 

Hepatie portal vein 
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VESSELS IN PORTA HEPATIS 


A. Hepatie and eystie vesseis. The iiver is refieeted seperioriy. The gaiibiad- 
der, freed from its bed or fossa, has remained neariy in its anatomieai posi- 
tion, poiied siightiy to the right. The deep braneh of the eystie artery on the 
deep, or attaehed, sorfaee of the gaiibiadder anastomoses with branehes of 
the soperfieiai braneh of the eystie artery and sends twigs into the bed of 


the gaiibiadder. Veins (not aii shown) aeeompany most arteries. B. Aberrant 
(aeeessory or repiaeed) right hepatie artery. C. Aberrant ieft hepatie artery. 
Awareness of the variations in arteries and biie duct formation is impor- 
tant for surgeons when they iigate the eystie duct during eholeeystee- 
tomy (removai of the gaiibiadder). 



















160 




BILIARY DUCTS 
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BILEAND PANCREATIC DUCTS 


1-4 Parts of duodenum 
Parts of panereas: 

A Llneinate proeess (e)(tends 


B 


posterior to superior 
mesenterie vein) 
Head D 


e Neek 


Body 
E Tail 


A. Extrahepatic bile passages and panereatie ducts. B. Deseending (2nd) 
part of the duodenum (interior). C. Endoseopie retrograde eholangiography 
and panereatography (ERCP) demonstrating the bile and panereatie ducts. 
The right and left hepatie ducts eolleet bile from the liver; the eommon 
hepatie duct unites with the eystie duct soperior to the duodenum to form 
the bile duct, which deseends posterior to the soperior (1 st) part of the duo- 
denum. The bile duct joins the main panereatie duct, forming the hepa- 
topanereatie ampulla, which opens on the major duodenal papilla. This 
opening is the narrowest part of the biliary passages and is the eommon 
site for impaetion of a gallstone. Gallstones may produce biliary eolie 
(pain in the epigastrie region). The aeeessory panereatie duct opens on 
the minor duodenal papilla. 


B. Anterior View 
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BILIARY DUCTS 
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DEVELOPMENTAND VARIABILITY OFTHE PANCREATIC DUCTS 






A.-C. Anterior vievvs (top) and transverse seetions (bottom) of the stages in 
the deveiopment of the panereas. A. The smaii, primitive ventrai bud arises in 
eommon with the biie duct, and a iarger, primitive dorsai bud arises indepen- 
dentiy from the duodenum. B. The 2nd, or deseending, part of the duodenum 
rotates on its iong axis, which brings the ventrai bud and biie duct posterior to 
the dorsai bud. C. A eonneeting segment unites the dorsai duct to the ventrai 


duct, whereupon the duodenai end of the dorsai duct atrophies, and the diree- 
tion of fiow within it is reversed. D.-G. Gommon variations of the panereatie 
duct. D. An aeeessory duct that has iost its eonneetion with the duodenum. 

E. An aeeessory duct that is iarge enough to reiieve an obstmeted main duct. 

F. An aeeessory duct that couid probabiy substitute for the main duct. G. A per- 
sisting primitive dorsai duct unconnected to the primitive ventrai duct. 


















BILIARY DUCTS 
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RADIOGRAPHS OF BILIARY PASSAGES 


After a eholeeysteetomy (removal of the gallbladder), eontrast medium was injeeted with aT tube inserted into 
the bile passages. The biliary passages are visualized in the superior abdomen in A and are more loealized in B. 
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VARIATIONS IN HEPATie AND CYSTIC ARTERIES 


In a study of 165 eadavers in Dr. Grant’s laboratory, five patterns were 
observed. A. Right hepatie artery erossing anterior to bile passages, 24%. 
B. Right hepatie artery erossing posterior to bile passages, 64%. C. Aberrant 
artery arising from the soperior mesenterie artery, 12%. The artery erossed 
anterior (D) to the portal vein in 91 % and posterior (E) in 9%. The eystie artery 


usually arises from the right hepatie artery in the angle between the eommon 
hepatie duct and eystie duct (see eystohepatie triangle, Fig. 2.57A), without 
erossing the eommon hepatie duct (F. and G). However, when it arises on the 
left of the bile passages, it almost always erosses anterior to the passages (H). 
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BILIARY DUCTS 
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2.63 


ENDOSeOPie RETROGRADE CHOLANGIOGRAPHY 
OF GALLBLADDER AND BILIARY PASSAGES 


A. Gystie duct. B. Parts of gallbladder. 

Endoseopie retrograde eholangiography (ERGP) Is done by 
first passing a fiberoptie endoseope through the mouth, esopha- 
gus, and stomaeh. Then the duodenum is entered, and a cannula is 
inserted into the major duodenal papilla and advaneed under fluoro- 
seopie eontrol into the duct of ehoiee (bile duct or panereatie duct) for 
injeetion of radiographie eontrast medium. 



A. Low Union B. High Union C. Swerving Gonrse 


inferior Views 



D. Aeeessory Hepatie Duct (AHD) 



E. Aeeessory Hepatie Duct (AHD) 



F. Foided Gallbiadder (G) 



G. Doubie Gaiibiadder (G) 




VARIATIONS OF CYSTIC AND HEPATie DUCTS AND GALLBLADDER 


The eystie duct usually lies on the right side of the eommon hepatie duct, join- 
ing it just above the superior (1 st) part of the duodenum, but this varies as in 
A.-C. Of 95 gallbladders and bile passages studied in Dr. Grant’s laboratory, 
7 had aeeessory ducts. Of these, four joined the eommon hepatie duct near 


the eystie duct (D), two joined the eystie duct (E), and one was an anasto- 
mosing duct eonneeting the eystie with the eommon hepatie duct. F. Folded 
gallbladder. G. Double gallbladder. 
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PORTAL VENOUS SYSTEM 


• The hepatie portal vein drains venoos blood from the gastrointestinal traet, 
spleen, panereas, and gallbladder to the sinosoids of the liver; from here, 
the blood is eonveyed to the systemie venoos system by the hepatie veins 
that drain direetly to the inferior vena eava. 

• The hepatie portal vein forms posterior to the neek of the panereas by 
the union of the soperior mesenterie and splenie veins, with the inferior 
mesenterie vein joining at or near the angle of union. 

• The splenie vein drains blood from the inferior mesenterie, left gastro- 
omental (epiploie), short gastrie, and panereatie veins. 


• The right gastro-omental, pancreaticoduodenal, jejunal, ileal, right, and 
middle eolie veins drain into the superior mesenterie vein. 

• The inferior mesenterie vein eommenees in the reetal plexus as the supe- 
rior reetal vein and, after erossing the eommon iliae vessels, beeomes the 
inferior mesenterie vein; branehes include the sigmoid and left eolie veins. 

• The hepatie portal vein divides into right and left branehes at the porta 
hepatis. The left braneh earries mainly, but not exclusively, blood from the 
inferior mesenterie, gastrie, and splenie veins, and the right braneh earries 
blood mainly from the superior mesenterie vein. 
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PORTAL VENOOS SYSTEM 
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e. Anterior View 




PORTAGAVAL SYSTEM 


A. Portaeaval system. In thls dlagram, portal trlbotarles are dark blue, and 
systemle trlbotarles and eommonleatlng velns are light blue. In portal 

hypertension (as in hepatie eirrhosis), the portai biood eannot pass freeiy 
throogh the iiver, and the portoeavai anastomoses beeome engorged, 
diiated, or even varieose; as a consequence, these veins may rupture. The 
sites of the portoeavai anastomosis shovvn are betvveen (1) esophageai 
veins draining into the azygos vein (systemie) and ieft gastrie vein (portai), 
vvhieh vvhen diiated are esophageai variees; (2) the inferior and middie 


reetai veins, draining into the inferior vena eava (systemie) and the superior 
reetai vein continuing as the inferior mesenterie vein (portai) (hemorrhoids 
resuit if the vesseis are diiated); (3) paraumbiiicai veins (portai) and smaii 
epigastrie veins of the anterior abdominai waii (systemie), which when 
varieose form “caput medusae” (so named because of the resembianee of 
the radiating veins to the serpents on the head of Medusa, a eharaeter in 
Greek mythoiogy); and (4) twigs of eoiie veins (portai) anastomosing with 
systemie retroperitoneai veins. B. Esophageai variees. C. Caput medusae. 
















r 


POSTERIOR ABDOMINAL VISOERA 
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POSTERIOR ABDOMINAL VISCERA AND THEIR ANTERIOR RELATIONS 


The peritoneal eoverings are yellovv. A. Dnodennm and panereas in situ. Note 
the line of attaehment of the root of the transverse mesoeolon is to the body 
and tail of the panereas. The viseera eontaeting speeifie regions are indieated 
by the term "for.” The omental (epiploie) foramen is traversed by an arrovv. B. 


After removal of duodenum and panereas. The three parts of the eoronary 
ligament are attaehed to the diaphragm, except vvhere the inferior vena eava 
(IVC), snprarenal gland (SG), and kidney (K) intervene. C. Panereas and duo- 
denum removed from A. 
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POSTERIOR ABDOMINAL VISOERA 
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A. Anterior View 
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VISeERAAND VESSELS OF POSTERIOR ABDOMINAL WALL 


A. Great vessels, kidneys, and snprarenal glands. B. Relationships of left renal vein and inferior (3rd) part 

of doodenom to aorta and snperior mesenterie artery. 

• The abdominal aorta is shorter and smaller in ealiber than the inferior vena eava. 

• The inferior mesenterie artery arises abont 4 em soperior to the aortie biforeation and erosses the left 
eommon iliae vessels to beeome the soperior reetal artery. 

• The left renal vein drains the left testis, left soprarenal gland, and left kidney; the renal arteries are 
posterior to the renal veins. 

• The oreter erosses the external iliae artery just beyond the eommon iliae bifurcation. 

• The testieolar vessels eross anterior to the ureter and join the ductus deferens at the deep inguinal ring. 

• In B, the left renal vein and duodenum (and uncinate proeess of panereas—not shown) pass between 
the aorta posteriorly and the snperior mesenterie artery anteriorly; they may be eompressed like nuts 
in a nutcracker. 
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POSTERIOR ABDOMINAL VISOERA 
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EXPOSURE OFTHE LEFT KIDNEY AND SDPRARENAL GLAND 


A. Disseetion. B. Sehematie seetion with spieen and spienorenai iigament 
intaet. e. Proeedore used in A to expose the kidney. The spieen and spieno- 
renai iigament are refieeted anterioriy, with the spienie vesseis and taii of the 


panereas. Part of the renai faseia of the kidney is removed. Note the proxim- 
ity of the splenie veln and left renal veln, enabllng a splenorenal shunt to 
be established surgically to relieve portal hypertension. 
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B. Anteroposterior Pyelogram 
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KIDNEYS AND SUPRARENAL GLANDS 


Left gonadal artery 
(testieolar or ovarian) 


Left eommon iliae artery 


e. Anterior View 


Left internal 
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A. Overvievv of orinary system. B. Pyeiogram. Radiopagoe materiai 
oeeopies the eavities that normaiiy eondnet urine. Note the papiiiae 
(indieated with arrovv^ buiging into the minor eaiiees, which empty into 
a major caiyx that opens, in turn, into the renai peivis drained by the 
ureter. C. Arteriai suppiy of the suprarenai giands, kidneys, and ureters. 

Renal transplantation is now an established operation for the 
treatment of seleeted eases of ehronie renal failure. The kidney ean 
be removed from the donor without damaging the suprarenal gland 
because of the weak septum of renal faseia that separates the kid- 
ney from this gland. The site for transplanting a kidney is in the iliae 
fossa of the greater pelvis. The renal artery and vein are joined to the 
external iliae artery and vein, respeetively, and the ureter is sutured 
into the urinary bladder. 
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Superior pole 


margin 


LATERAL 



Renal artery 


Renal vein 


Inferior pole 


A. Anterior View 


Anterior surface 


Posterior and 
anterior lips 

ANTERIOR 


Renal sinus 


Medial margin 



POSTERIOR 


Posterior surface 


B. Anteromedial View 


Fibrous capsule 


Renal cortex 


Renal medulla 


Renal column 


Renal papilla 


Renal pyramid 



Mínor calyx 


Major calyx 


Renal sinus 

Renal pelvis 


Oreter 


Major calyx 


C. Anterior Víew 



Renal column 


Renal papilla 


Minor ealyees 


Perinephrie fat 


Renal pelvis 


Dreter 


Renal pyramid 


Renal cortex 


D. Goronal Seetion 



STRUCTURE OF KIDNEY 


A. External featnres. The snperior pole of fhe kidney is eloser fo fhe median 
plane fhan fhe inferior pole. Approximafely 25% of kidneys may have a 2nd, 
3rd, and even 4fh aeeessory renal artery branehing from fhe aorta. These 
mnltiple vessels enter throogh the renal sinns or at the snperior or inferior 
pole. B. Renal sinns. The renal sinus is a verfieal “poekef” opening on fhe 
medial side of fhe kidney. Tucked info fhe poekef are fhe renal pelvis and renal 


vessels in a mafrix of perinephrie faf. C. Renal ealiees. The anferior wall of 
fhe renal sinus has been cuf away fo expose fhe renal pelvis and fhe ealiees. 
D. Internal features. Gysts in the kidney, multiple or solitary, are eommon 
and usually benign findings during ultrasound examinations and dissee- 
tion of eadavers. Aduit polyeystie disease of the kidneys, hovvever, is an 
important cause of renal failure. 
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Superior segmental artery 





11th and 
12th ribs 


Right Kidney, 
Anterior View 


Right Kidney, 
Posterior View 


A 


Segments: 




Apleal 

Posterlor 



Anterosuperlor 

Inferlor 



Antero-lnferlor 




Superior 

pole 


Inferior 

suprarenal 

artery 

Renal 

artery 


Interlobar 

artery 


B. Anteroposterior Arteriogram 


Inferior 

pole 


Interlobar 



Collecting 

duct 

Papillary 

duct 


Renal 

corpuscle 


Glomerolar capsule Proximal 
GlomeruluSv \ convoluted 


Posterior 

segmental 


Efferent glomernlar 

arteriole 


Afferent glomernlar 

arteriole 



lnterlobular artery 


Interlobar artery 

and vein 


Interlobar 


Nephron 

(Loop of 


C. Anterior View 



lnterlobular vein 


Renal cortex 



Renal medulla 


Papillary duct 


D. Sehematie Diagram 


2.72 


SEGMENTSOFTHEKIDNEYS 


A. Segmental arteries. Segmental arteries do not anastomose signifieantly 
with other segmental arteries; they are end arteries. The area sopplied by 
eaeh segmented artery is an independent, sorgieaiiy respeetabie unit 
or renal segment. B. Renal arteriogram. C. Gorrosion east of posterior ealiees. 


segmental artery of kidney. D. The nephron is the functional unit of the 
kidney eonsisting of a renal corpuscle, proximal tubule, nephron loop, and 
distal tubule. Papillary ducts open onto renal papillae, emptying into minor 
















































KIDNEYS 




A. Bìfìd Pelves 





. Bifíd Ureter 



Bladder 



Anteroposterior Pyelogram 


Dreter 


Dreter 

Junction of 
bifid ureter 


Right kidney 


Anterior Víews 



Inferior vena eava 


Right ureter 


e. Retroeaval Ureter 



D. Horseshoe Kidney 


Inferior vena 



Right ureter 


E. Eetopie Pelvie Kidney 



ANOMALIES OF KIDNEY AND URETER 


A. Bifid peives. The pelves are almost replaeed by two long major eallees, 
which extend ootslde the sinus. B. Duplicated, or bifid, ureters. These 
ean be onilateral or bllateral and eomplete or ineomplete. C. Retroeavai 
ureter. The ureter courses posterior and then anterior to the inferior vena 


eava. D. Horseshoe kidney. The rlght and left kldneys are fused In the 
mldline. E. Eetopie peivie kidney. Pelvie kldneys have no fatty eap- 
sule and ean be unilateral or bilateral. During ehildbirth, they may cause 
obstruction and suffer injury. 
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12th rib 



Latissimus dorsi 


Serratos posterior inferior 


External oblique 


Internal oblìque 


Thoracolumbar faseia 



Lateral cutaneous braneh of T12 nerve 


llìae erest 


Lateral cutaneous braneh of L1 nerve 


Cutaneous branehes of posterior rami 
of nerves L1, L2, L3 


Posterolateral View 



POSTEROLATERAL ABDOMINAL WALL: EXPOSURE OF KIDNEYI 


The latissimus dorsi is partiaiiy refieeted. 

• The externai obiique muscie has an obiique, free posterior border that 
extends from the tip of the 12th rib to the midpoint of the iiiae erest. 


The internai obiique muscie extends posterioriy beyond the border of the 
externai obiique muscie. 
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POSTEROLATERAL ABDOMINAL WALL 



Posterolateral View 



Latissimus dorsi 


Serratus 
posterior inferior 


12th rib 


Sobeostal nerve (T12) 


External oblique 


Internal oblíque 



Aponeurosís of transversus abdominís and aponeurosis 


lliohypogastrie nerve (L1) 





POSTEROLATERAL ABDOMINAL WALL: EXPOSURE OF KIDNEYII 


The external oblique muscle is ineised and refieeted iateraiiy, and the internai obiique muscie is ineised and 
refieeted mediaiiy; the transversns abdominis muscie and its posterior aponeorosis are exposed where piereed 
by the subcostai (T12) and iiiohypogastrie (L1) nerves. These nerves give off motor twigs and iaterai cutaneous 
branehes and continue anterioriy between the internai obiique and transversus abdominis muscies. 


2.76 


POSTEROLATERAL ABDOMINAL WALL: EXPOSURE OF KIDNEYIIIAND RENAL FASdA 



A. The posterior aponeurosis of the transversus abdominis muscie is divided 
between the subcostai and iiiohypogastrie nerves and iaterai to the obiique 
iaterai border of the quadratus iumborum muscie; the retroperitoneai fat 
surrounding the kidney is exposed. B. Renai faseia and retroperitoneai fat, 


sehematie transverse seetion. The renai faseia is within this fat; the portion 
of fat internai to the renai faseia is termed perinephrie fat (perirenai fat 
capsuie), and the fat immediateiy externai is paranephrie fat (pararenai fat 
body). 
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Ereetor spinae 


Lumbar faseia, 
middle and posterior layers 

Right kídney 


Perínephríe fat 


Renal faseia 


Quadratus lumboruni 


A. Posterolateral View 



12th rib 


Subcostal nerve 


Transversus abdominis 
(aponeurotic origín) 


lliohypogastrie nerve 


Hilum of kidney 


Renal sinus 


Body of 
lumbar vertebra 


Renal capsule 

Renal faseia (anterior layer) 


Perinephrie fat (perirenal fat capsule) 


Psoas faseia (sheath) 


Psoas major 


Transverse proeess of 
lumbar vertebra 


Layers of 
thoracolumbar 

faseia 


Posterior 



Transversalis faseia 


Investing faseia 


Transversus abdominis 


Internal oblique 


External oblique 


Aponeurotic origin of 
transversus abdominis 


Anterior (quadratus 
lumborum faseia) 


Middle 


Paranephrie fat (pararenal fat body) 


Renal faseia (posterior layer) 


Latissimus dorsi 


Quadratus lumborum 


Deep baek muscles 


B. Transverse Seetion 
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POSTEROLATERAL ABDOMINAL WALL: EXPOSURE OF KIDNEYIIIAND RENAL FASCIA (CONTINUED) 
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POSTEROLATERAL ABDOMINAL WALL 



Dìaphragm 

Medìal arcuate lígament - 

12th rib- 

Subcostal nerve — 

Iliohypogastrie nerve — 
Genitofemoral nerve — 

Ilio-inguinal nerve — 

Obturator nerve — 

Lumbosacral trunk - 

Sympathetie trunk 

Seiatie nerve ■ 
Psoas major (cut end) - 


Anterior View 



Esophageal opening 


Aortie opening 


Lateral arcuate ligament 


Left crus 
Right crus 


Psoas minor 


Quadratus lumborum 


Transversus abdominis 


Iliacus 


Psoas major 
Lateral cutaneous nerve of thigh 


Genitofemoral nerve 
Femoral braneh 


Femoral nerve 


Genital braneh 



LUMBAR PLEXUS AND VERTEBRAL ATTACHMENT OF DIAPHRAGM 


TABLE2.7 PRINdPAL MUSCLES OF POSTERIORABDOMINAL WALL 


Muscle 

Superior Attaehments 

Inferior Attaehments 

Innervation 

Aetions 

Psoas major^^ 

Transverse proeesses of lumbar vertebrae; 
sides of bodies of T12-L5 vertebrae and inter- 
vening intervertebral dises 

By a strong tendon to lesser 
troehanter of femur 

Anterior rami of lumbar 
nerves (L1, L2, L3) 

Aeting inferiorly with iliacus, it flexes thigh at 
hip; aeting superiorly, it flexes vertebral column 
laterally; it is used to balanee the trunk; during 
sitting it aets inferiorly with iliacus to flex trunk 

lliaeos^ 

Superior two thirds of iliae fossa, ala of sacrum, 
and anterior saero-iliae ligaments 

Lesser troehanter of femur 
and shaft inferior to it, and to 
psoas major tendon 

Femoral nerve (L2, L3, L4) 

Flexes thigh and stabilizes hip joint; aets with 
psoas major 

Quadratus lumborum 

Medial half of inferior border of 12th rib and 
tips of lumbar transverse proeesses 

Iliolumbar ligament and 
internal lip of iliae erest 

Anterior rami of T12 and 

L1-L4 nerves 

Extends and laterally flexes vertebral column; 
fixes 12th rib during inspiration 


^Psoas major and iliaeos muscles are often deseribed together as the iliopsoas muscle when flexion of the thigh is discussed. 

Vsoas minor attaehes proximally to the sides of bodies of T12-L1 vertebrae and intervertebral dise and distally to the peetineal line and iliopeetineal eminenee via the iliopeetineal areh; it does not eross the hip joint. It is used to 
balanee the trunk, in conjunction with psoas major. Innervation is from the anterior rami of lumbar nerves (L1, L2). 
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Aortie opening 


Ilìo-ìnguìnal nerve 


lliohypogastrie nerve 


Lateral cutaneous nerve of thígh 


Femoral nerve 


Lumbosacral trunk 


Gray rami eommnnieantes 


Genítofemoral 

nerve 


Genital braneh 


Femoral braneh 


Diaphragm 


Anterior View 



Seiatie nerve 


Obturator nerve 


Snbeostal nerve 


lliohypogastrie nerve 


Ilio-inguinal nerve 


Quadratus lumborum 


Psoas major 


Sympathetie trunk and ganglion 


Iliacus 


Lateral cutaneous nerve of thigh 


Genitofemoral nerve 


Femoral nerve 



NERVES OF LUMBAR PLEXUS 


The lumbar plexus of nerves is in the posterior part of the psoas major, ante- 
rior to the iumbar transverse proeesses. This nerve netvvork is eomposed of 
the anterior rami of L1-L4 nerves. Aii rami reeeive gray rami communicates 
from the sympathetie trunks. The foiiovving nerves are branehes of the iumbar 
piexus: 

• Iiio-inguinai and iiiohypogastrie nerves (L1) arise from the anterior ramus 
of L1 and enter the abdomen posterior to the mediai arcuate iigaments 
and pass inferoiateraiiy, anterior to the quadratus iumborum muscie; they 
pieree the transversus abdominis muscie near the anterior superior iiiae 
spine and pass through the internai and externai obiique muscies to suppiy 
the skin of the suprapubic and inguinai regions. 

• Laterai cutaneous nerve of thigh (L2, L3) runs inferoiateraiiy on the iiiacus 
muscie and enters the thigh posterior to the inguinai iigament, just mediai 


to the anterior superior iiiae spine; it suppiies the skin on the anteroiaterai 
surface of the thigh. 

• Femorai nerve (L2-L4) emerges from the iaterai border of the psoas and 
innervates the iiiacus muscie and the extensor muscies of the knee. 

• Genitofemorai nerve (L1, L2) pierees the anterior surface of the psoas 
major muscie and runs inferioriy on it deep to the psoas faseia; it divides 
iaterai to the eommon and externai iiiae arteries into femorai and genitai 
branehes. 

• Obturator nerve (L2-L4) emerges from the mediai border of the psoas to 
suppiy the adductor muscies of the thigh. 

• Lumbosacrai trunk (L4, L5) passes over the aia (vving) of the sacrum and 
deseends into the peivis to take part in the formation of the saerai piexus 
aiong vvith the anterior rami of S1-S4 nerves. 























DIAPHRAGM 



Sternal origin 


Anteromedian gap 


Anterolateral gap 


Gostal origin 


Gentral tendon 


Gaval opening 


Median arenate ligament 


Medial arenate ligament 


Lateral arenate ligament 



Esophageal hiatns 


Aortie hiatns 


Gap for psoas major 


Lnmboeostal triangle 


12th rib 


Quadratus lumborum 


A. InferiorVievv 


Left crus 


Right crus 


Median arenate ligament 


Hepatie artery proper 
Gommon hepatie artery 


Gastroduodenal artery 


Right renal artery 


Inferior mesenterie artery 
B. Anterior View 


Geliae trunk 


Left crus 



Splenie artery 


Left renal artery 


Superior mesenterie artery 


Sternum 


Diaphragm 


Inferior vena eava 


Geliae trunk 


Superior mesenterie artery 



Esophagus 


e. Lateral View, from Left 


2.79 


_ 

A. Disseetion. The eiover-shaped eentrai tendon is the aponeorotie insertion 
of the mnseie. Diaphragmatie hernia. The diaphragm in this speeimen 
fails to arise from the left lateral areoate ligament, leaving a potential 
opening, the inmboeostal triangle, throogh which abdominal eontents 
may be herniated into the thoraeie eavity following a sndden inerease in 
intra-thoraeie or intra-abdominal pressnre. A hiatal hernia is a protrnsion 
of part of the stomaeh into the thorax throogh the esophageal hiatns. 


B. Median arenate ligament and branehes of the aorta. C. Openings of the 
diaphragm. There are three major openings: (1) the oavai opening for the 
inferior vena eava, most anterior, at the T8 vertebrai ievei to the right of the 
midiine; (2) the esophageai hiatns, intermediate, atTIO ievei and to the ieft; 
and (3) the aortie hiatos, which aiiows the aorta to pass posterior to the ver- 
tebrai attaehment of the diaphragm in the midiine at T12. 
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Inferior phrenie artery 

12th thoraeie 
(sobeostal) artery 



Median areoate 
ligament of diaphragm 


Geliae trunk 


Left suprarenal artery 
Superior 

mesenterie artery 


Left renal artery 

Left gonadal artery 
(testicular or ovarian) 

Inferior 

mesenterie artery 


Abdomìnal aorta 


Left eommon 
iliae artery 


Median 


iliae artery 


saeral artery 

Left internal 
iliae artery 


A. Anterior View 


Azygos vein 


Right inferior phrenie vein 


Inferior vena eava 
Right suprarenal vein 

Right renal vein 


Lumbar 

veins 



Hepatie veins 


Hemi-azygos vein 
Left inferior phrenie vein 


Posterior 

intereostal 

veins 


Left renal vein 


Left gonadal vein 
(testicular or ovarian) 


Right gonadal vein 
(testicular or ovarian) 


Aseending lumbar vein 


Left eommon iliae vein 


Left external iliae vein 
Left internal iliae vein 


B. Anterior View 


Median saeral vein 


Right eommon iliae vein 



Three Vascular Planes 



Origin 
from Aorta 

eiass 

Distribution 

Abdominal Branehes 

(Arteries) 

Vertebral 

Level 

1 

Anterior 

Llnpaired 

Alimentary 

Celiac 

T12 


midline 

viseeral 

traet 

Superior mesenterie (SMA) 

L1 





Inferior mesenterie (IMA) 

L3 

2 

Lateral 

Paired 

Llrogenital 

Suprarenal 

L1 



viseeral 

and 

Renal 

L1 




endoerine 

organs 

Gonadal 

(testicular or ovarian) 

L2 

3 

Postero- 

Paired 

Diaphragm 

Subcostal 

T12 


lateral 

parietal 

Body Wall 

Inferior phrenie 

T12 



(segmental) 


Lumbar 

L1-L4 



Inferior 
vena eava 

Gostal margin 

Transpylorie 
plane (L1) 


Abdominal aorta 
Aortie 


bifurcation (L4) 

Left eommon 
iliae vein and artery 

Left internal 
iliae vein and artery 

Left external 
iliae vein and artery 


lnguinal 

ligament 


e. Anteríor View 


ABDOMINALAORTAAND INFERIORVENA CAVAANDTHEIR BRANCHES 


A. Branehes of abdominal aorta. B. Tribntaries of the inferior vena eava (IVC). 
e. Sorfaee anatomy. 

Rupture of an aortie aneorysm (loealized enlargement of the 
abdominal aorta) causes severe pain in the abdomen or baek. If 
unrecognized, a ruptured aneurysm has a mortality of nearly 90% 


because of heavy blood loss. Surgeons ean repair an aneurysm by 
opening it, inserting a prosthetie graft (such as one made of Daeron), 
and sevving the wall of the aneurysmal aorta over the graft to proteet 
it. Aneurysms may also be treated by endovascular eatheterization 
procedures. 






















































AUTONOMICINNERVATION 



Fibers from anterior vagal trunk 


Diaphragm 


Fibers from posterior vagal trunk 


Splanehnie 


Sympathetie fibers to stomaeh 
Celiac ganglion and trunk 


Suprarenal plexus 


Renal plexus 


Abdominal aorta 


Inferior mesenterie ganglion 


Inferior mesenterie artery 

and plexus 


Sympathetie trunk 
and ganglion 


Hypogastrie nerve 
Saeral splanehnie nerve 


Nerves to deseending and 

sigmoid eolon 


Inferior hypogastrie 
(pelvie) plexus 


External iliae artery 



Stomaeh (cut edge) 


Superior mesenterie ganglion and artery 


Aortieorenal ganglion 


intermesenterie plexus 


Lumbar splanehnie nerves 


Superior hypogastrie plexus 


Gommon iliae artery 


Internal iliae artery 


Pelvie splanehnie nerves 
(S2, S3, S4) 


Pelvie splanehnie nerve (S4) 


Seiatie nerve 


Anterìor Vìew 




Sympathetie 

Parasympathetie 

Mixed sympathetie 
and parasympathetie 

Somatie (saeral plexus) 



ABDOMINOPELVie NERVE PLEXUSES AND GANGLIA 
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Geliae ganglion 


Sympathetie fibers to stomaeh 


Splanehnie 


nerves 


Snperior 

mesenterie 

ganglion 

Aortieorenal 
ganglion 



Fibers from posterior vagal trunk 


Fibers from anterior vagal trunk 


Inferior mesenterie ganglion 

Sympathetie trunk 


Lumbar splanehnie nerves 


Hypogastrie nerve 


Inferior hypogastrie 
(pelvie) plexus 


splanehnie nerves 



Sympathetie 
Somatie (saeral plexus) 
Parasympathetie 


Geliae plexus 


Suprarenal plexus 


Renal plexus 


Intermesenterie 

plexus 


Inferior mesenterie plexus 


Superior hypogastrie plexus 



@ Nerves to deseending 

and sigmoid eolon 


Inferior hypogastrie 
(pelvie) plexus 


Anterìor Vìews 



Parasympathetie 
Somatie (saeral plexus) 
Sympathetie 


splanehnie 

nerves: 


A. Sympathetie Innervatíon 


B. Parasympathetie Innervation 



OVERVIEVV OF AJTONOMie NERVOUS SYSTEM 


A. Sympathetie. B. Parasympathetie. 




































































AUTONOMICINNERVATION 



Abdominopelvie 
splanehnie nerves 


Viseeral afferent 


- Presynaptie sympathetie 

- Postsynaptie sympathetie 


- Presynaptie parasympathetie 

- Postsynaptie parasympathetie 


V' 

% 


Greater 

splanehnie 


= Prevertebral ganglia of 
abdominal aortie plexus 


nerve 

vt \ Lesser 




Intermediolateral 
eell column (IML) 


Thoracolumbar 
spinal eord segments 


Sympathetie 

trunk 

(paravertebral 

ganglia) 


I 


I 

t 

I 


Sympathetie 

innervation 


Lumbar 
splanehnie 
nerve 




Diaphragm 


Aortieorenal 

ganglia 


Superior mesenterie 
ganglion 


Left eolie 
flexure 


Saeral spinal 
eord segments 


Pelvie 

splanehnie 

nerves 


Deseending 


Inferior 

mesenterie 

ganglion 


plexus 



Parasympathetie 

innervation 


A 


Presynaptie parasympathetie (vagal) fiber - - 

Viseeral afferent fiber 
Presynaptie sympathetie (splanehnie) fiber - - 


B 



Intrinsie 

postsynaptie neuron 


Postsynaptie 
parasympathetie fiber 

Longitudinal and 
circular muscle layers 
(smooth muscle) 

Submucosa 



ORIGIN AND DISTRIBUTION OF PRESYNAPTIO AND POSTSYNAPTIO 
SYMPATHETieAND PARASYMPATHETIO FIBERS, AND GANGLIAINVOLVED IN 
SUPPLYING ABDOMINAL VISGERA 


A. Overvievv. B. Fibers seppiying the intrinsie piexuses of abdominai viseera. 
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AUT0N0MIC INNERVATION 



TABLE 2.8 AUTONOMICINNERVATION OFABDOMINAL VISOERA (SPLANCHNIC NERVES) 


Splanehnie Nerves 

Aotonomie Fiber Type^ 

System 

Origin 

Destination 

A. eardiopnlmonary 

(Cervical and upper thoraeie) 

Postsynaptie 

Sympathetie 

Gervieal and upper thoraeie sympa- 
thetie trunk 

Thoraeie eavity (viseera superior to the level of diaphragm) 

B. Abdominopelvie 

1. Lovver thoraeie 

a. Greater 

b. Lesser 
e. Least 

2. Lumbar 

3. Saeral 

Presynaptie 

Lovver thoraeie and abdominopelvie 
sympathetie trunk: 

1. Thoraeie sympathetie trunk: 

a. T5-T9 orTIO level 

b. TIO-TII level 

c. T12 level 

2. Abdominal sympathetie trunk 

3. Pelvie (saeral) sympathetie trunk 

Abdominopelvie eavity (prevertebral ganglia serving viseera and 
suprarenal glands inferior to the level of diaphragm) 

I.Abdominal prevertebral ganglia: 

a. Geliae ganglia 

b. Aortieorenal ganglia 

e. & 2. Other abdominal prevertebral ganglia (superior and inferior 
mesenterie and of intermesenterie/hypogastrie plexuses) 

3. Pelvie prevertebral ganglia 

e. Pelvie 

Presynaptie 

Parasympathetie 

Anterior rami of S2-S4 spinal nerves 

Intrinsie ganglia of deseending and sigmoid eolon, rectum, and pelvie 
viseera 


^Splanehnie nerves also eonvey viseeral afferent fibers, vvhieh are not part of the aotonomie nervoos system. 


Geliae 


Fibers from posterior vagal trunk 


Splanehnie nerves 


Geliae trunk 


Superior mesenterie 
ganglion and artery 



Sympathetie 

Parasympathetie 

Mixed sympathetie 
and parasympathetie 



Left suprarenal gland 


Aortieorenal ganglion 


Renal plexus 


Lumbar splanehnie nerves 


Intermesenterie plexus 


Inferior mesenterie artery and ganglion 


Llreterie and testicular/ovarian plexus 


Sympathetie ganglion 

and trunk 


Superior hypogastrie plexus 


Left eommon iliae artery and plexus 


Anterìor Vìew 


Right Left 

- \ - 

Hypogastrie nerves 

to inferior hypogastrie/pelvie plexus 
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ABDOMINAL NERVE PLEXUSES AND GANGLIA 
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Duoclenum, head of panereas 


Gallbladder 

Liver 

Appendix 


Cecum and aseending eoion 


i 





A. Anterior View 



Liver, gallbladder 
and duodenum (resulting 
irritation of diaphragm) 


Stomaeh 


Spleen 


Small intestine 


Sigmoid eolon 


Kidney and ureter 



B. Posterior View 


Gallbladder 

Liver 



(T6-T9) 


y st 


/ \ (T6-T9) 

^;sp 


(T11)\ 


áids- 






(T10) 


(T10-L1) 


Anterior View 


e 

Cecum 

P 

Panereas 

Sp 

Spieen 

D 

Duoclenum 

R 

Rectum 

SR 

Suprarenal gands 

DC 

Deseending eolon 

RK 

Right kidney 

St 

Stomaeh 

L 

Liver 

se 

Sigmoid eolon 

TC 

Transverse eoion 

LK 

Left kidney 

Sl 

Small intestine 





SURFACE PROJECTIONS OFVISOERAL PAIN 


A. and B. Sites of viseeral referred pain. C. Approximate spinal eord seg- 
ments and spinal sensory ganglia involved in sympathetie and viseeral 
afferent (pain) innervation of abdominal viseera. 

Pain is an onpleasant sensation assoeiated with actual or potential 
tissue damage, mediated by speeifie nerve fibers to the brain, where its 
conscious appreeiation may be modified. Organie pain arising from an 
organ such as the stomaeh varies from dull to severe; however, the pain 
is poorly loealized. It radiates to the dermatome level served by the eor- 
responding sensory ganglion, which reeeives the viseeral afferent fibers 
from the organ eoneerned. Viseeral referred pain from a gastrie ulcer, 
for example, is referred to the epigastrie region because the stomaeh 
is supplied by pain afferents that reaeh the T7 and T8 spinal sensory 
ganglia and spinal eord segments through the greater splanehnie nerve. 
The brain interprets the pain as though the irritation occurred in the skin 
of the epigastrie region, which is also supplied by the same sensory 
ganglia and spinal eord segments. 

Pain arising from the parietal peritoneum is of the somatie type and 
is usually severe. The site of its origin ean be loealized. The anatomi- 
eal basis for this loealization of pain is that the parietal peritoneum is 
supplied by somatie sensory fibers through thoraeie nerves, whereas a 
viscus such as the appendix is supplied by viseeral afferent fibers in the 
lesser splanehnie nerve. Inflamed parietal peritoneum is extremely sen- 
sitive to stretehing. When digital pressure is applied to the anterolateral 
abdominal wall over the site of inflammation, the parietal peritoneum is 
stretehed. When the fingers are suddenly removed, extreme loealized 
pain is usually felt, known as rebound tenderness. 
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AUT0N0MIC INNERVATION 
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VAGUS NERVES IN ABDOMEN 


A. Anterior and posterior vagai tronks. B. Geiiae piexus and gangiia and suprarenai giands. 











































186 




LYMPHATie DRAINAGE 
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LYMPHATie DRAINAGE OF SDPRARENAL GLANDS, KIDNEYS, AND DRETERS 
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LYMPHATie DRAINAGE 
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LUMBAR LYMPH NODES, SYMPATHETICTRUNK, NERVES, AND GANGLIA 


The right seprarenal gland, kidney, nreter, and eolon are retleeted to the left; the inferior vena eava is polled 
medially, and the third and toorth lombar veins are removed. In this speeimen, the greater and lesser splaneh- 
nie nerves, the sympathetie trunk, and a communicating vein pass through an unusually wide eleft in the right 
crus. The splanehnie nerves eonvey preganglionie fibers arising from the eell bodies in the (thoraeolombar) 
sympathetie trunk. The greater splanehnie nerve is from thoraeie ganglia 5 to 9, and the lesser from thoraeie 
ganglia lOto 11. 
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LYMPHATie DRAINAGE 
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LYMPHATie DRAINAGE 


A. Stomaeh and small Intestlne. B. Spleen and panereas. C. Dralnage from 
lombar and Intestlnal lymphatle tronks. The arrows Indleate the dlreetlon 
of lymph flow; eaeh group of lymph nodes Is eolor eoded. Lymph from the 
abdomlnal nodes dralns Into the elsterna ehyll, orlgln of the Inferlor end of 


the thoraele duct. The thoraele duct reeelves all lymph that forms Inferlor 
to the dlaphragm and left upper quadrant (thorax and left upper llmb) and 
emptles Into the junctlon of the left subclavlan and left Internal jugular 
velns. 
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LYMPHATie DRAINAGE {CONTINUED) 


D. Large intestine. E. Liver and gaiibiadder. F. Liver. 
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SEGTIONAL ANATOMY AND IMAGING 
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TRANSVERSE OR HORIZONTAL (AXIAL) MRIs OF ABDOMEN 
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SEGTIONALANATOMYAND IMAGING 




PF 

Perinephrie fat 

RC 

Right crus of diaphragm 

RRV 

Right renai vein 

Sp 

Spieen 

PH 

Head of panereas 

RF 

Retroperitoneai fat 

RU 

Right ureter 

St 

Stomaeh 

PS 

Psoas mnseie 

RG 

Right snprarenai giand 

S 

Spinous proeess 

SV 

Spienie vein 

PT 

Taii of panereas 

RHV 

Right hepatie vein 

SA 

Spienie artery 

Tc 

Transverse eoion 

PU 

Uncinate proeess of panereas 

RiL 

Right inferior iobe of iung 

se 

Spinai eord 

TVP 

Transverse proeess 

PV 

Hepatie portai vein 

RK 

Right kidney 

SF 

Spienie fiexure 

Xp 

Xiphoid proeess 

QL 

Quadratus iumborum 

RL 

Right iobe of iiver 

Si 

Smaii intestine 



R 

Rib 

RP 

Renai peivis 

SMA Superior mesenterie artery 



RA 

Rectus abdominis 

RRA 

Right renai artery 

SMV 

Superior mesenterie vein 





TRANSVERSE OR HORIZONTAL (AXIAL) MRIs OF ABDOMEN (CONTINUED) 






























SEGTIONAL ANATOMY AND IMAGING 
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eORONAL MRIs OFABDOMEN 
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SEGTIONALANATOMYAND IMAGING 
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SAGITTALMRIs OFABDOMEN 






























SEGTIONAL ANATOMY AND IMAGING 




A. Transverse Seetion, Inferior View 



B. Transverse Seetion, Inferior View 




e. Median Seetion, Right Lateral View 




ULTRASOUND SGANS AND MR ANGIOGRAM OFABDOMEN 

A. Transverse ultrasound sean throngh eeliae trunk. B. Transverse ultra- 
sound sean throngh panereas. C. and D. Sagittal ultrasound seans throngh 
the aorta, eeliae trunk, and snperior mesenterie artery. (D. with Doppler.) 

E. MR angiogram of abdominal aorta and branehes. F. Transverse ultrasound 
sean at hilum of left kidney with the left renal artery and vein (with Doppler). 

G. Sagittal ultrasound sean of the right kidney. 


A major advantage of nltrasonography is its ability to produce real-time 
images, demonstrating motion of structures and flow within blood vessels. 
In Doppler nltrasonography (D and F) the shifts in frequency between emit- 
ted nltrasonie waves and their eehoes are used to measure the veloeities of 
moving objeets. This technique is based on the prineiple of the Doppler effeet. 
Blood flow throngh vessels is displayed in eolor, snperimposed on the two- 
dimensional eross-seetional image (slowflow: blue, fastflow: orange). 
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SEGTIONALANATOMYAND IMAGING 
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ULTRASOUND SGANS AND MR ANGIOGRAM OF ABDOMEN (CONTINUED) 














C H A P T E K 




Pelvie Girdle 

198 

Ligaments of Pelvie Girdle 

205 

Floor and VValls of Pelvis 

206 

Saeral and Coccygeal Plexuses 

210 

Peritoneal Refleetions in Pelvis 

212 

Rectum and Anal Ganal 

214 

Organs of Male Pelvis 

220 

Vessels of Male Pelvis 

228 

Lymphatie Drainage of Male Pelvis 


and Perinenm 

232 

Innervation of Male Pelvie Organs 

234 

Organs of Female Pelvis 

236 

Vessels of Female Pelvis 

242 

Lymphatie Drainage of Female Pelvis 


and Perinenm 

248 

Innervation of Female Pelvie Organs 

250 

Subperitoneal Region of Pelvis 

254 

Surface Anatomy of Perinenm 

256 

Overvievv of Male and Female Perinenm 

258 

Male Perinenm 

265 

Female Perinenm 

273 

Imaging and Seetional Anatomy of 


Pelvis and Perineum 

280 
























198 


PELVie GIRDLE 
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B. Posterior View 



SURFACE ANATOMY OF MALE PELVIC GIRDLE 


The pelvie girdle (bony pelvis) is a basin-shaped ring of three bones (right 
and left hip bones and saerom) that eonneets the vertebral eolnmn to the 
femora. Palpable features (green) should be symmetrieal aeross the 
midline. A. The anterior third ot the iiiae erests are subcutaneous and 
usuaiiy easiiy paipabie. The remainder of the erests may aiso be paipabie, 
depending on the thiekness of the overiying subcutaneous tissue (tat). 


The inguinai iigament spans betvveen the paipabie anterior superior iiiae 
spine (ASiS) and pubic tubercie, ioeated superiorto the iaterai and mediai 
ends of the inguinai toid. B. The posterior superior iiiae spine (PSiS) is 
usuaiiy paipabie and otten iies deep to a visibie dimpie, indieating the 
S2 vertebrai ievei. The isehiai tuberosities may be paipated when the hip 
joint is fiexed. 











































Pelvis and Perinenm 

PELVie GIRDLE 


199 



Saemm 


Right híp bone 


Pubic symphysis 



lliae erest 


Saero-iliae joint 


Anterior superior iliae spine 


Ingoinal fold (dashed line) 


Pubic tubercle 


A. Anterior View 


Saemm 


Saero-iliae joint 


Left hip bone 


Coccyx 



B. Posterior View 


Iliae erest 


Posterior superior iliae spine 


Median saeral erest 


Inferolateral angle 


Saeral cornu 


Isehial tuberosity 


Gluteal fold 



SURFACE ANATOMY OF FEMALE PELVIC GIRDLE 


The female pelvie girdle is relatively wider and shallower than that ot the male, related to its additional 
roles of bearing the weight of the gravid uterus in late pregnaney and allowing passage of the tetus 
through the pelvie outlet during ehildbirth (partnrition). A. Palpable featares (green): The hip bones are 
joined anterioriy at the pubic symphysis. The presenee of a thiek overiying pubic fat pad forming the mons 
pubis may interfere with paipation of the pubic tubercies and symphysis. B. Posterioriy the hip bones are 
joined to the sacrum at the saero-iiiae joints. 











































PELVie GIRDLE 
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3.3 


BONES AND DIVISIONS OF PELVIS 


A. Bones of pelvis. The three bones eomposing the pelvis are the pubis, isehinm, and ilium. B. and C. Lesser 
and greater pelvis, sehematie illustrations. The plane of the pelvie inlet {double-headed arrovv'm B) separates 
the greater pelvis (part of the abdominal eavity) from the lesser pelvis (pelvie eavity). 
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PELVie GIRDLE 
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3.4 


PELVIS, ANATOMieAL POSITION 


A. Pelvie girdle. B. Plaeement of hip bone in anatomieal position. In the anatomieal position, (1) the anterior 
soperior iliae spine and the anterior aspeet of the pnbis lie in the same vertieal plane and (2) the saemm is 
loeated snperiorly, the coccyx posteriorly, and the pnbie symphysis antero-inferiorly. C. Featnres of hip bone. 
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PELVie GIRDLE 
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MALE PELVie GIRDLE 

TABLE 3.1 DIFFERENCES BETVVEEN MALEAND FEMALE PELVES 


Bony Pelvis 

Male 

Female 

General structure 

Thieker and heavier 

Thinner and lighter 

Greater pelvis (pelvis major) 

Deeper 

Shallovver 

Lesser pelvis (pelvis minor) 

Narrovver and deeper, tapering 

Wider and shallovver, eylindrieal 

Pelvie inlet (superior pelvie aperture) 

Heart shaped, narrovver 

More oval or rounded, vvider 
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PELVie GIRDLE 
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FEMALE PELVie GIRDLE 
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TABLE 3.1 DIFFERENOES BETWEEN MALEAND FEMALE PELVES (CONTINUED) 


Bony Pelvis 

Male 

Female 

Sacrum/coccyx 

More curved 

Less curved 

Peivie outiet (inferior peivie aperture) 

Oomparativeiy smaii 

Oomparativeiy iarge 

Pubic areh and subpubic angie 

Narrovver 

Wider 

Obturator foramen 

Round 

Ovai 

Acetabuium 

Large 

Smaii 
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PELVie GIRDLE 



A. Anteroposterior View, Maie Peivis 


I 
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B. Anteroposterior View, Female Pelvís 


3.7 


RADIOGRAPHS OF PELVIS 


A. Male. B. Female. Some of the maln dlfferenees of male and female pelves are llsted In Table 3.1. The radlo- 
graphs hlghllght some of these dlfferenees. A acetabulum; ASIS, anterlor superlor lllae splne; 0, obturator 
foramen; PA, publc areh. 
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Anterior inferior iliae spine 


Head of femur 


lnguínal lígament 



Iliolumbar ligament 


Anterior saero-iliae lígament 


Anterior saeral foramina 


Sacrospínous ligament 


Pelvie brim (linea terminalis) 


Iliofemoral ligament 


Pubofemoral ligament 


Pubic tubercle 


Femur 


Obturator membrane 


Anteríor saeroeoeeygeal 
ligament 


A. Anterior Víew 


Supraspinous ligament 


Iliolumbar ligament 


Posterior superior iliae spine 


Posterior saeral foramen 


isehiofemoral ligament 


Sacrotuberous ligament 



Greater seiatie 


B. Posteríor View 


Posteríor saero-ílíae ligament 


Posteríor saeroeoeeygeal ligaments 


Sacrospinous ligament 


Lesser seiatie foramen 


Femur 


isehial tuberosity 



PELVIS AND PELVie LIGAMENTS 
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FLOOR AND VVALLS OF PELVIS 


External iliae artery 


External iliae vein 


Obtnrator nerve 


Internal iliae artery 
Sacrum (S1 segment) 

Lumbosacral trunk (anterior rami L4 and L5) 

Anterior ramus S1 

Anterior ramus S2 


Piriformis 


Anterior ramus S3 


Lacunar ligament 


Peetineal ligament 


Obtorator internos 


Pubic symphysis 


A 



Goeeygens 


Inferior reetal 
(anal) nerve 

Inferior reetal artery 


Coccyx 


nerve 


Pubococcygeus 


Gompressor urethrae 

External urethral sphineter 
surrounding urethra 


artery 


Dorsal nerve and 
artery of penis 


Perineal membrane 


isehial spine 


Sacrum (S1 segment) 


Saeral eanal 


Obturator nerve 


Obturatorfascia 
Psoas faseia 


External 
iliae artery 


External 
iliae vein 


lschium 


Pubis 


B 



Gluteus 

maximus 


Sacrotuberous 

ligament 

Greater seiatie 
foramen 



Greater seiatie 
foramen 


S4 segment 


S5 segment 

Sacrospinous 

ligament 


Coccyx 

acrotuberous 
ligament 

Lesser 

seiatie foramen 


Obturator 

foramen 


KEY 

P Direetion of piriformis 
0 Direetion of obturator internus 


Medial Views 


Sacrospinous 

ligament 


isehial spine 


Tip of coccyx 


Sacrotuberous ligament 


Pubic symphysis 


Obturator membrane 


Lesser seiatie foramen 


Gluteus maximus 


Inferior pubic ligament 


Lesser seiatie noteh 


isehial tuberosity 



OBTORATOR INTERNUS AND PIRIFORMIS 


• On the lateral pelvle wall, the obtnrator toramen Is elosed by the obtnrator 
membrane; the obtorator Internos mosele attaehes to the obtorator mem- 
brane and snrroondlng bone and exlts the lesser pelvls throngh the lesser 
selatle foramen; obtorator fasela lles on the medlal snrfaee of the mnsele. 


• Plrlformls lles on the posterolateral pelvle wall and leaves the lesser pelvls 
throngh the greater selatle foramen. 
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FLOOR AND WALLS OF PELVIS 





Internal iliae artery 


External iliae artery 


External iliae vein 


Obtnrator nerve 


Anterior rami 


Ductus deferens 


Site of deep 
inguinal ring 

Inferior 


Piriformis 



isehial 

spine 


epigastrie 
artery and vein 


Obturator 
artery and vein 


Obturator faseia 

eovering 
obturator internus 


Tendinous areh of ievator ani 


Pubic symphysis 


Llrogenital 

A. Mediai View 


Muscles of floor of pelvis*: 

Pelvie diaphragm (PD) = Levator ani (LA) + Coccygeus (C) 

(PD = LA + C) 

Levator ani (LA) = Pubococcygeus (PC) + Iliococcygeus (IC) 

(LA = PC + IC) 

Pubococcygeus (PC2) = Puborectalis (PR) + Pubovaginalis (PV) 

(PC = PR + PV 2) 

Pubococcygeus (PC(?) = Puborectalis (PR) + Puboprostaticus (PP) 

(PQ ^ pR + pp ^) (Levator prostatae) 

Formulas: Dr. Larry M. Ross. 

The Llnivesity of Texas Medieal Sehool at Houston 


Coccygeus (C) 


Coccyx 


Iliococcygeus (IC) 


Pubococcygeus(PC) 


Puborectalis 



Sacrum 


Coccygeus (C) 
Puborectalis 


Tendinous 
areh of 
levator ani 


Iliococcygeus (IC) 
Pubococcygeus(PC) 


Obturator faseia 
eovering obturator 

internus 


Rectum 


Pubovaginalis (PV) (2) 
Puboprostaticus (PP) ( S) 


Perineal body 


Llrogenital hiatus 


B. Anterosuperior View 


Pubic symphysis 


Greater seiatie 
foramen 


Anoeoeeygeal 

body 



MUSCLES OF PELVie DIAPHRAGM 


A. The pelvie floor is formed by the fonnel- or bowl- 
shaped pelvie diaphragm. The fonnel shape ean be 
seen in a medial view of a median seetion. B. The 
bowl shape from a snperior view. 


TABLE 3.2 MUSCLES OF PELVIO WALLSAND FLOOR 


Boundary 

Muscle 

' 

ProKimal Attaehment 

Distal Attaehment 

Innervation 

Main Aetion 

Lateral wall 

Obturator internus 

Pelvie surfaces of ilium 
and ischium, obturator 
membrane 


Nerve to obturator internus 
(L5, S1, S2) 

Rotates hip joint laterally; assists in 
holding head of femur in acetabulum 

Posterolateral wall 

Piriformis 

Pelvie surface of S2-S4 
segments, superior margin 
of greater seiatie noteh, 
sacrotuberous ligament 

Greater troehanter of femur 

Anterior rami of S1 and S2 

Rotates hip joint laterally; abducts 
hip joint; assists in holding head of 
femur in acetabulum 

Floor 

Levator ani (pubococcy- 
geus, puborectalis, and 
iliococcygeus) 

Body of pubis, tendinous 
areh of obturator faseia, 
isehial spine 

Perineal body, coccyx, 
anoeoeeygeal ligament, walls 
of prostate or vagina, rectum, 
and anal eanal 

Nerve to levator ani 
(branehes of S4), inferior 
anal (reetal) nerve, and 
eoeeygeal plexus 

Forms most of pelvie diaphragm 
that helps support pelvie viseera and 
resists inereases in intra-abdominal 
pressure 


Coccygeus 

(ischiococcygeus) 

isehial spine 

Inferior end of sacrum and 
coccyx 

Branehes of S4 and S5 
spinal nerves 

Forms small part of pelvie diaphragm 
that supports pelvie viseera; flexes 
saeroeoeeygeal joints 
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FLOOR AND VVALLS OF PELVIS 



-iliae joint 


Inferior glnteal artery 


Coccygeus 


Obtnrator vein 


Obtnrator artery 


Obtnrator nerve 



Anterior rami 


Piriformis 


Median saeral artery 


Nerves to eoeeygens 
and levator ani 


-Tendinous areh of levator ani 


Obtnrator faseia eovering 
obtnrator internns 


Puborectalis 


Iliococcygeus 


Tendinons areh of 
pelvie faseia 


Suture retraeting 
rectum 


Puboprostaticus (anterior part pubococcygeus) 


A. Anterosuperior View 


Pubic symphysis 


border of levator ani 


Llrogenital hiatus 


Saero-iliae joint 


Piriformis 


Tendinous areh 
of levator ani 

Obturator internus 


Rectum 


Deep transverse 
perineal muscle 


Llrethra 


Perineal membrane 


B. SuperiorView 



Anterior saeroeoeeygeal 
ligament 


Coccygeus 


Levator ani: 


Iliococcygeus 

Pubococcygeus 

Puborectalis 


Obturator eanal 


Oompressor urethrae 


Deep dorsal vein of 


External urethral sphineter 


Pubic symphysis 


3.11 


FLOOR AND VVALLS OF MALE PELVIS, PELVIC DIAPHRAGM 
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FLOOR AND WALLS OF PELVIS 



Saeral promontory 
(L5/S1 intervertebral dise) 


Piriformis 


Lombosaeral trunk 


Sacrum 


Nerve 


levator 


Obturator nerve 


Rectum 


Femoral artery 


Femoral vein 


A. Anterìor Vìew 


Vertebral body of L5 


Ala of sacrum 



Anterìor ramì of 
saeral plexus 


Coccygeus 


isehial spine 


Pubococcygeus 

Obturator eanal 


Pubovaginalis 


Femoral ring 


ligament 


Orinary bladder 


Pubic symphysis 


Saero-iliae joint 


Piriformis 


Tendinous areh 
of levator ani 

Obturator internus 


Rectum 


Deep transverse 
perineal muscle 


Vagina 


B. Superíor View 



Llrethra 


Anterior saeroeoeeygeal ligament 


Perineal membrane 


Deep dorsal vein of elitoris 


Coccygeus 


Levator ani: 


Iliococcygeus 

Pubococcygeus 

Puborectalis 


Oburator eanal 


Llrethrovaginal sphineter 


Gompressor urethrae 


External urethral sphineter 


Pubic symphysis 
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FLOOR AND WALLS OF FEMALE PELVIS 







































































SAGRAL AND COCCYGEAL PLEXUSES 



Quadratus lumborum 


Ramus communicans 


Iliae erest 


Sympathetie 

trunk 


Seiatie nerve 
(L4, L5, S1, S2, S3) 


Pudendal nerve 


Genital braneh of 
genitofemoral nerve 


Gommon fibular nerve \ 
(L4, L5, S1, S2) ' 


Tibial nerve 
(L4, L5, S1, S2, S3) 


lliohypogastrie nerve (L1) 


Ilio-inguinal nerve (L1) 



nerve (L2, L3, L4) 


Obturator nerve 
(L2, L3, L4) 


Lumbosacral trunk 
(L4, L5) 


Lateral cutaneous nerve 
ofthigh (L2, L3) 


Femoral braneh of genitofemoral 


Femoral 

nerve (L2, L3, L4) 


A. Anterìor View 



SACRAL AND COCCYGEAL NERVE PLEXUSES 


A. Disseetion 

• The sympathetie trnnk or its gangiia send rami eommnnieantes to eaeh saerai and eoeeygeai nerve. 

• The anterior ramos trom L4 ioins that ot L5 to torm the iombosaerai trnnk. 
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Common 


C Coccygeus 
LA Levatorani 
P Piriformis 
PB Pubic bone 


Internal 


External 
Internal 

Obturator 

Lumbosacral 

trunk 

Superior 
gluteal n. ( 3 ) 

Internal 
pudendal a. 

Obturator a. 

N. to quadratus 
femoris ( 4 ) 


Seiatie n. ( 1 , 2 ) 


N. to obturator 
internus 



Iliolumbar a. 


Superior gluteal a. 
Rami communicantes 



Sympathetie trunk 


Lateral saeral a 


Sympathetie 

ganglion 


Nn. to 


piriformis ( 7 ) 


Median saeral a. 


Anterior 
ramus (S4) 



Inferior gluteal 


Pudendal n. ( 10 ) 


coccygeus ( 12 ) 


Anterior ramus 


Pelvie splanehnie nn 


Goeeygeal plexus 


Nn. to levator ani ( 12 ) 


B. Medial View, right half of hemiseeted pelvis 


Anoeoeeygeal nn. (13) 


Lumbosacral trunk 



e. Anterior View 






SACRALAND COCCYGEAL NERVE PLEXUSES (CONTINUED) 


B. and C. Sehematie illestrations. 


TABLE 3.3 NERVES OF SAORAL AND COCCYGEAL PLEXUSES 


Nerve 

Origin 

Distribution 

Seiatie: 

1. Gommon fibular 

L4, L5, S1, S2 

Articular branehes to hip joint and muscular branehes to flexors of knee joint in thigh and all muscles in leg 
and foot 

2. Tibial 

L4, L5,S1,S2,S3 

3. Superior gluteal 

L4, L5, S1 

Gluteus medius and gluteus minimus muscles 

4. Nerve to quadratus femoris and inferior gemellus 

L4, L5, S1 

Quadratus femoris and inferior gemellus muscles 

5. Inferior gluteal 

L5,S1,S2 

Gluteus maximus muscle 

6. Nerve to obturator internus and superior gemellus 

L5,S1,S2 

Obturator internus and superior gemellus muscles 

7. Nerve to piriformis 

S1,S2 

Piriformis muscle 

8. Posterior cutaneous nerve of thigh 

S1,S2,S3 

Cutaneous branehes to buttock and uppermost medial and posterior surfaces of thigh 

9. Perforating cutaneous 

S2,S3 

Cutaneous branehes to medial part of buttock 

10. Pudendal 

S2, S3, S4 

Structures in perineum, sensory to genitalia, muscular branehes to perineal muscles, external urethral sphine- 
ter, and external anal sphineter 

11. Pelvie splanehnie 

S2, S3, S4 

Pelvie viseera via inferior hypogastrie and pelvie plexuses 

12. Nerves to levator ani and coccygeus 

S3,S4 

Levator ani and coccygeus muscles 

13. Anoeoeeygeal nerves 

S4, S5, Co1 

Penetrate eoeeygeal attaehments of sacrospinous/sacrotuberous ligaments to supply overlying skin 























































PERITONEAL REFLEGTIONSIN PELVIS 



Saemm (S1 segment) 




Appendix 


Inferior epigastrie artery 
in lateral ombilieal fold 


Medial ombilieal ligament 
in medial ombilieal fold 


Round lìgament 

of uterus 


Uterus 


Vesico-uterine pouch 


Urinary bladder 


Sopravesieal fossa 


Pubic symphysis 
Retropubic spaee 


Retropubic fat 


Inferior pubic ligament 


Labium minus 


Labium majus 


Peritoneum 



Snspensory ligament of ovary 


Broad ligament of uterus 


Uterine tube 



Cervix 


Recto-uterine fold 


Recto-uterine pouch 


Posterior fornix 


- Coccyx 


Anoeoeeygeal body 


Levator an i 


Vagina 


Ampulla of rectum 


Anal eanal 


Medial Vievvs of Right Half of 
Hemiseeted Female Pelvis 




Female: 

Peritoneum passes: 

• From the anteiror abdominal wall (1) 

• Superior to the pubic bone (2), forming supravesical fossa 

• On the superior surface of the urinary bladder (3) 

• From the bladder to mid-uterus, forming the vesico-uterine 
pouch (4) 

• On the fundus and body of the uterus, and posterior fornix 
of the vagina (5) 

• Between the rectum and uterus, forming the recto-uterine 
pouch (6) 

• On the anterior and lateral sides of the rectum (7) 

• Posteriorly to beeome the sigmoid mesoeolon (8) 


PERITONEOM C0VERING FEMALE PELVIC ORGANS 



Vagina 


A. Organs in situ with peritoneai refieetions. B. Sehematie iiiustration. 
The ievei of the supravesicai fossa ehanges with fiiiing and emptying of 
biadder. 
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PERITONEAL REFLEGTIONSIN PELVIS 



Peritoneal eavity 


Reetos abdominis 


Perìtoneuni 
Supravesical fossa 


Retropubic spaee 


Fat pad 


Pubic symphysis 

Prostate 


Puboprostatic ligament 


Intermediate (membranoos) urethra 


lntrabulbar fossa 


Spongy orethra 


A 


Medial Vievvs 



Sacrum (S1 segment) 


IJrinary bladder 


Reetovesieal pouch 


Internal 

urethral sphineter 


Reetovesieal faseia 


Coccyx 

(Co1 segment) 


Prostatie urethra 
Levator ani 


Rectuni 

Puborectalis 


Deep transverse perineal 

External urethral sphineter 
(sphineter urethrae) 


Internal anal sphineter 


Anal columns 


Superficial 


Parts of 

external anal sphineter 


Testis 


Perineal membrane 
Bulbospongiosus 


Bulb of penis 



Rectum 


Male: 

Peritoneum passes: 

• From the anterior abdominal wall (1) 

• Soperior to the pubic bone (2), forming supravesical fossa 

• On the soperior surface of the urinary bladder (3) 

• 2 em inferiorly on the posterior surface of the urinary 
bladder (4) 

• On the superior ends of the seminal glands (5) 

• Posteriorly to line the reetovesieal pouch (6) 

• To eover the rectum (7) 

• Posteriorly to beeome the sigmoid mesoeolon (8) 


Seminal gland 


Puboprostatic 

ligament 



PERITONEUM GOVERING MALE PELVIG ORGANS 


A. Organs in situ. The nrinary biadder is distended and dispiaeed 
posterioriy in this speeimen, not anterioriy as is usuai, forming a broad 
and deep supravesicai fossa even when the biadder is fuii. B. Peritoneum 
eovering maie peivie organs. Typieaiiy, the ioeation of supravesicai fossa 
ehanges with fiiiing and emptying of biadder. 






































RECTUM AND ANAL GANAL 



Drinary bladder 


Internal urethral 
sphineter 


Pubic symphysis 


Prostate 


Puboprostatic ligament 


External urethral 

sphineter 


Perineal membrane 


A. Medìal View 



Sacrum (S2 segment) 


Anterior 

rami 


Coccygeus 


Pelvie splanehnie nerves 

Fibers to rectum 
Nerve to levator ani 

Ductus deferens 


Coccyx 

Seminal gland 


Pubococcygeus (cut edge) 


Puborectalis 


Deep part 
Superficial part 


External anal 
sphineter 


of external 
sphineter 


Testis 


Bulbospongiosus 



ANAL SPHINCTERS AND ANAL CANAL 


A. Levator ani, in right haif of hemiseeted peivis. 

• The subcutaneous fibers of the externai anai sphineter and overiying skin 
are refieeted with foreeps. The pubococcygeus muscie is cut to reveai 
the anai eanai, to which it is, in part, attaehed. 

B. Puborectaiis. 

• The innermost part of the pubococcygeus muscie, the puborectaiis, 
forms a U-shaped muscuiar “siing” around the anoreetai junction, which 
maintains the anoreetai (perineai) fiexure. 



Puborectalis anal eanal 


B. Lateral View 
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RECTUM AND ANAL GANAL 




Circular muscle eoat 
Longitudinal muscle eoat 


Puborectalis - 
Anoreetal junction 
Columnar zone 

* 

Internal anal sphineter 

Peetinate line 

Fibro-elastie septa 

e. Medíal View 


Levator ani 


Subcutaneous 


Anal peeten 


Peri-anal skin 


Deep* 
Superficial 


Parts of external 
anal sphineter 


Anocutaneous line 
Cutaneous zone 


* Blended with 
puborectalis at this site 


Regìons of anal eanal: 

□ 

Columnar zone 



Anal peeten 



Cutaneous zone 



Inferiortransverse 

reetal fold 


Intestinal mucosa 


Anal eolnmn 


Internal reetal 


venous plexus 


Internal anal sphineter 


Medial View 



External anal sphineter 



ANAL SPHINCTERS AND ANAL CANAL (CONTINUED) 


e. External and internal anal sphineters. 

• The internal anal sphineter is a thiekening of the inner, eirenlar muscular 
eoat of the anal eanal. 

• The external anal sphineter has three often indistinet continuous zones: 
deep, superficial, and subcufaneous; the deep part intermingles with the 
puborectalis muscle posteriorly. 

• The longitudinal muscle layer of the rectum separates the internal and 
external anal sphineters and terminates in the subcutaneous tissue and 
skin around the anus. 

D. Features of fhe anal eanal. 

• The anal columns are 5 fo 10 vertieal folds of mucosa separafed by anal 
sinuses and valves; they eontain portions of fhe reetal venous plexus. 


• The peeten is a smooth area of hairless sfrafified epifhelium thaf lies 
befween fhe anal valves superiorly and fhe inferior border of fhe infernal 
anal sphinefer inferiorly. 

• The peefinafe line is an irregular line af fhe base of fhe anal valves vvhere 
fhe infesfinal mucosa is confinuous wifh fhe peefen; fhis indieafes fhe 
junction of fhe superior part of fhe anal eanal (derived from embryonie 
hindguf) and the inferior part of fhe anal eanal (derived from fhe anal pif 
[procfodeum]). Innervafion is viseeral proximal fo fhe line and somafie dis- 
fally; lymphafie drainage is fo fhe parareefal nodes proximally and fo fhe 
superficial inguinal nodes disfally. 































RECTUM AND ANAL GANAL 



Peritoneum 


Right 
femoral nerve 


Psoas 


Iliacus 


Right ureter 


Piriformis 


Obturator 

internus 


Right and left branehes 
of suDeríor reetal 


Sympathetie 

trunk 


Root of sigmoid 
mesoeolon 


Left internal 


Sacrotuberous 



Left external 
iliae artery 


Left femoral 
nerve 


Lumbosacral 
trunk (L4-L5) 


Dmbilieal artery 


Anterior ramus S1 

Superior 
gluteal artery 


Anterior ramus S2 

Obturator nerve 


Obturator artery 


nerve 


Inferior gluteal 
artery 


Anterior ramus S3 
Anterior ramus S4 


Obturator faseia eovering 
obturator internus 


areh of levator ani 


nerve 

artery 


in pudendal 
eanal 


3.17 


RECTUM, ANAL CANAL, AND NEUROVASCULAR STRUCTURES OF POSTERIOR 
PELVIS 


The pelvis is eoronally biseeted anteriorto the reetnm and anal eanal. The soperior gloteal artery often passes 
posteriorly betvveen the anterior rami ot L5 and S1, and the interior gloteal artery betvveen S2 and S3. 
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RECTUM AND ANAL GANAL 



Middle transverse reetal fold 


Middle reetal artery 


Obturator internos 


Levator ani 


Internal pndendal artery 


Inferior reetal artery 


Snperior reetal artery 


transverse reetal fold 


isehio-anal 


External anal 


A. Anterior View 



Snperior reetal vein 


Middle reetal vein 


Inferiortransverse reetal fold 


Internal pndendal vein 


Inferior reetal vein 


venous plexus 



-— Inferior mesenterie artery 


Anterior View 



Left eommon iliae artery 


Left internal iliae artery 


Left external iliae artery 


Left femoral artery 



Superior half of rectum 
Inferior half of rectum 
Anal eanal 

Lumbar (lateral aortie) 
Inferior mesenterie 
Gommon iliae 
Internal iliae 
External iliae 
Superficial inguinal 
Deep inguinal 
Saeral 
Parareetal 

Direetion of flow of lymph 



VASCULATURE OF RECTUM 


A. Arterial and venons drainage. 

• The eontinnation of the inferior mesenterie artery, the soperior reetal artery, 
sopplies the proximal part of reefom. 

• Righf and left middle reetal arteries, nsoally arising from fhe inferior vesieal 
(male) or nferine (female) arteries, snpply the middle and inferior parts of 
fhe reefnm. 

• Inferior reefal arteries, arising from fhe infernal podendal arteries, snpply 
the anoreetal jnnetion and the anal eanal. 

• The reetal venons plexus surrounds the distal rectum and anal eanal and 
eonsists of an infernal reefal plexus deep fo fhe epifhelium of fhe anal 


eanal and an exfernal reefal plexus exfernal fo fhe muscular eoafs of fhe 
wall offhe anal eanal. 

• The superior reetal vein drains into the portal system, and the middle 
and inferior veins drain into the systemie system; thus, this is an impor- 
tant area of portaeaval anastomosis (see information on Hemorrhoids 
with Fig. 3.30). 

B. Lymphatie drainage. 

• The superior, middle, and inferior reetal veins drain the rectum and anal 
eanal; there are anastomoses between the plexuses formed by all three 
veins. 
















































RECTUM AND ANAL GANAL 


Spinal eord 


Spinal ganglion 


Prevertebral ganglia 


Innervatìon: 



Aortie plexus 


Superior 

hypogastrie 


Inferior 

hypogastrie 


Presynaptie sympathetie 
Postsynaptie sympathetie 
Presynaptie parasympathetie 
Postsynaptie parasympathetie 
Viseeral afferent running 
with sympathetie and 
parasympathetie fibers 

Somatie sensory 
Somatie motor 


External anal sphineter 


Inferior anal 
(reetal) nerve 



INNERVATION OF RECTUM AND ANAL CANAL 


The lumbar and pelvie spinal nerves and hypogastrie plexuses have been retraeted laterally tor elarity. 
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RECTUM AND ANAL GANAL 




Inferior mesenterie artery 


Inferior vena eava 


Aortie plexus 


Left eommon iliae artery 


Superior hypogastrie plexus 


Ureter 


Internal iliae artery 


Genitofemoral nerve 


Psoas 

External iliae artery 

Testicular veins 

Testicular artery 


Testicular vessels in sheath 


Peritoneum (cut edge) 


External iliae vein 


Ductus deferens 



Sigmoid eolon 


Sigmoid mesoeolon 


Parareetal fossa 


Saerogenital fold 

Rectum (ampulla) 


Reetovesieal pouch 


Paravesieal fossa 


Inferior epigastrie artery 


- . 


Llrinary bladder (deep to peritoneum) 


• 7 ; 


Anterosuperior View 


V 

1 





j A 


' . L'. 







RECTUM IN SITU 


• The sigmoid eoion begins at the ieft peivie brim and beeomes the reetnm anterior to the third saerai seg- 
ment in the midiine. 

• The soperior hypogastrie piexus iies interior to the bitoreation ot the aorta and anterior to the ieft eommon 
iiiae vein. 

• The ureter adheres to the externai aspeet of the peritoneum, erosses the externai iiiae vesseis, and deseends 
anterior to the internai iiiae artery. The ductus deferens and its artery aiso adhere to the peritoneum, eross 
the externai iiiae vesseis, and then hook around the inferior epigastrie artery to join the other eomponents 
of the spermatie eord. 

• The genitofemorai nerve iies on the psoas. 



























ORGANS OF MALE PELVIS 


Common iliae 


Dreter 


External iliae artery and vein 


Cut edge of perìtoneum 


Ductus deferens 


Drinary bladder 


Internal nrethral sphineter 


Retropnbie spaee 


Prostate 


Prostatie ntriele 


Prostatie urethra 

Deep dorsal vein of penis 


External urethral sphineter 


Intermediate urethra 


Spongy urethra 

Corpus cavernosum 


Corpus spongiosum 


Median Seetion of Pelvis, 
Stepped Disseetion of Testis 



Internal iliae artery and vein 


Seiatie nerve 


Inferior vesieal artery 


Reetovesieal pouch 


Reetovesieal septum 


Seminal gland 


Coccyx 

Rectum (ampulla) 


Internal urethral orifiee 


Puboprostatic ligament 


Ampulla of ductus deferens 


Ejaculatory duct 


Levator ani 


Bulbourethral gland 


Deep transverse perineal 


External anal sphineter 


Internal anal sphineter 


Pampiniform venous plexus 


Epidídymis 


Glans penis 


Testis 


External urethal 


3.21 


MALE PELVie ORGANS AND EXTERNAL GENITALIA 


• Pelvie viseera are sebperitoneal, mostly embedded in a matrix of fatty endopelvie faseia. 
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Dreter 


Drinary bladder 


Pubic symphysis 


IJrethra 


lntramural 

part 


Prostatie 


Intermediate part 
(membranous) 


Spongy 


Corpus spongiosum 


A. Medìan Seetion 


Ductus deferens 



Ampulla of ductus deferens 


Seminal gland 


Ejaculatory duct 


Prostate 


Perineal membrane 


Bulb of penis 


Ductus deferens 


lnguinal eanal 
(sehematie) 


Llreter (pelvie part) 


(intramural part) 


symphysis 






Parts of male urethra in B: 


lntramural (preprostatie) 
Prostatie 

Intermediate (membranous) 
Spongy (penile) 


Cut and ligated 
ductus deferens 


Glans penis 


Ductus deferens 



Llreterie 


orifiee 


Obturator 

internus 


Levator ani 


Perineal membrane 


B. Sehematie Median Seetìon 


e. Goronal Seetion 


3.22 


URINARY BLADDER, PROSTATE, AND DUCTUS DEFERENS 


A. Disseetion. The ejaeeiatory duct (~2 em in iength) is formed by the union 
of the ductus deferens and duct of the seminai giand; it passes anterioriy and 
inferioriy through the substance of the prostate to enter the prostatie urethra on 
the seminai coiiicuius. B. Overvievv of urogenitai system, sehematie iiiustration. 
e. Ooronai seetion through urinary biadder, prostate, and proximai urethra. 


The eommon method of sterilizing males is a deferenteetomy, pop- 
ularly ealled vaseetomy. During this procedure, part of the ductus defer- 
ens is ligated and/or excised through an ineision in the superior part of 
the scrotum. Henee, the subsequent ejaculated fluid eontains no sperms. 
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Median umbilical iigament (urachus) 


Extraperitoneai faseia 

(fatty tissue) 

Medìal umbílical ligament 

(obiiterated umbiiicai artery) 


Psoas faseia 


Inferior epigastrie vessels 


Rectus abdominis 


Hypogastrie sheath 


Lirinary biadder 
Prostate (eniarged) 


Tendinous areh of 

ievator ani 


Levator ani 


Obturator internus 


Perineal membrane 


Seiatie nerve 


Perineai branehes 
of posterior cutaneous 

nerve of thigh 


A. Posterior View 



Peritoneum 


Medial umbilical fold 


Femoral nerve 

Iliacus 

Psoas 

External iliae artery 

External iliae vein 

Lireter 


Vesseis to urogenitai organs 


Ductus deferens 


Seminai giand 


Retropubic spaee 


Paravesieal spaee 

Pudendai nerve 


internai pudendai artery 


Levator ani 


isehio-anal fossa 


Artery to bulb, piereing 
perineai membrane 


Deep perineai nerve 
Buibospongiosus 



POSTERIOR APPR0ACH TO ANTERIOR PELVIC AND PERINEAL STRUCTURES AND SPACES 


A. Disseetion. The reetovesieai septnm and aii peivie and perineai stroetnres 
posterior to it have been removed. B. Posterior snrfaee of inferior part of 
anterior abdominai waii with ombiiieai foids and iigaments and anterior peivie 
viseera. C. Sehematie eoronai seetion throngh the anterior peivis (piane of 
orinary biadder and prostate) demonstrating peivie faseia. 

• in A and B, the inferior epigastrie artery and aeeompanying veins enter 
the reetns sheath, eovered posterioriy with peritonenm to form the iat- 
erai ombiiieai foid. The mediai nmbiiieai foid is formed by peritonenm 
overiying the mediai ombiiieai iigament (obiiterated nmbiiieai artery), and 
the median ombiiieai foid is formed by the median ombiiieai iigament 
(oraehns). 


• in A, the femorai nerve iies between the psoas and iiiaeos moseies, eov- 
ered on their internai aspeets with psoas (membranoos parietai) faseia; the 
externai iiiae artery and vein iie within the areoiar extraperitoneai faseia. 

• The peivie genito-orinary organs are sobperitoneai. Near the biadder, 
the nreter aeeompanies a “ieash” of internai iiiae vesseis and derivatives 
within the fibro-areoiar hypogastrie sheath. 

• The ievator ani and its faseiai eoverings separate the retropobie and para- 
vesieai spaees of the peivis from the isehio-anai fossae of the perinenm. 
The fat that oeenpies these spaees has been removed. 

• The buibo-urethrai giands and the initiai part of the artery to the buib iie 
superiorto the perineai membrane in the deep perineai eompartment. 
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Umbilicus 


Arcuate line 


Rectus abdominis 


Inferìor epigastríe artery 


Inferíor epigastríe vein 


Urinary bladder 


Ductus deferens 


Ureter 


Seminal gland 
(vesiele) 


B. Posterior View 



Median nmbilieal ligament (remnant of urachus) 


Peritoneum 


Median umbilical fold 


Medial umbilical ligament 
(obliterated umbilical artery) 


Medial umbilical fold 


Lateral umbilical fold 
(inferior epigastrie vessels) 


Supravesical fossa 


Lateral inguinal fossa 


Medial inguinal fossa 
(inguinal triangle) 


Paravesieal fossa 


Prostate 


Reetovesieal pouch 


Iliacus 


Iliopsoas 


Parietal abdominal faseia 


Endo-abdominal 

faseia 


Firm attaehment 
to pelvie brim 


* 


e. Goronal Seetion 



Peritoneum 


Parietal pelvie faseia 


Tendinous areh of levator 


Retropubic spaee with endopelvie 

faseia, vessels and nerves 


Obturator faseia 


Viseeral 
pelvie faseia 


* = spaees occupied by 
fatty endopelvie faseia 


Obturator internus 
Pudendal eanal 


Parietal perineal faseia 


Tendinous areh 
of pelvie faseia 


* 


isehio-anal (isehioreetal) fossa 


Levator ani with superior and inferior parietal faseia 


'1 


3.23 


POSTERIOR APPR0ACH TO ANTERIOR PELVIC AND PERINEAL STRUCTURES AND SPACES (CONTINUED) 
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ORGANS OF MALE PELVIS 



Ampulla of ductus deferens 


Lobules of prostate 



A. Transverse Seetìon 


lsthmus of prostate 
Inferolateral lobule 


Prostatie urethra 

Anteromedial lobule 

Seminal colliculus 
Ejaculatory ducts 

Superomedial lobule 

Inferoposterior lobule 

Furrow in posterior 
surface 


Semìnal gland 


Ductus deferens 


Llrinary bladder 



Llreter 


Lateral ligament 
of bladder 


Viseeral pelvie 


Ejaculatory duct 


Prostatie reetovesieal septum 


Prostate 


Intermediate (membranous) urethra 


Anterlor Vlew 


Ductus deferens 


Ductus deferens 


Semlnal gland 


Ampulla of 
ductus deferens 


EJaculatory duct 



B. Dnraveled Semlnal Gland (veslele) 


Retropubic spaee 


Prostate 


Prostatle utrlcle 


External urethral sphineter 



Ampulla of 
ductus deferens 


Semlnal gland 


Lateral ligament of bladder 


EJaculatory ducts 


Prostatle ductules 


Levator ani and superior and inferior 
faseia of pelvie diaphragm 


Intermediate (membranous) urethra 


e. Posterlor Vlew 



SEMINAL GLANDS AND PROSTATE 


A. Bladder, ductus deferens, seminal glands (vesieles), and lobules of pros- 
tate. The left seminal gland and ampulla of the ductus deferens are disseeted 
and opened; part of the prostate is cut away to expose the ejaculatory duct. B. 
Seminal gland unraveled. The gland is a tortuous tube with numerous dilatations. 
The ampulla of the ductus deferens has similar dilatations. C. Prostate, disseeted 


posteriorly. The ejaculatory duct (~2 em in length) is formed by the union of the 
ductus deferens and the duct of the seminal gland; it passes anteriorly and 
inferiorly through the substance of the prostate to enter the prostatie urethra 
on the seminal colliculus. The prostatie utricle lies betoeen the ends of the two 
ejaculatory ducts. The prostatie ductules mostly open onto the prostatie sinus. 
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Peritoneum 


Drinary bladder 


Trìgone of orìnary bladder 


Inferolateral surface 




Uvula of urínary 


Internal urethral 


Venous plexus 


Internal urethral 
orifiee 


Internal urethral 
sphineter 


Prostatie utrícle 


Cut surface of prostate 


Seminal colliculus 

Prostatie sínus (features 
openings of prostatie ductules) 

Prostatíe utrícle 
Openíngs of ejaculatory ducts 


Intermediate urethra 
Bulb of penis 


Cut surface of prostate 


A. Anterior Víew 


Urethral erest 


Intermediate (membranous) 
urethra 


B. Anteríor Víew 



INTERIOR OF MALE URINARY BLADDER AND PR0STATIC URETHRA 


A. Disseetion. The anterior vvaiis of the biadder, prostate, and orethra vvere cut 

avvay. B. Features of the prostatie urethra. 

• The mucous membrane is smooth over the trigone of the urinary biadder 
(trianguiar region demareated by ureteric and internai nrethrai orifiees) but 
foided eisevvhere, espeeiaiiy when the biadder is empty. 

• The opening of the vestigiai prostatie utricie is in the seminai coiiicuius on 
the nrethrai erest; there is an orifiee of an ejacuiatory duct on eaeh side of 
the prostatie ntrieie. The prostatie faseia eneioses a venous piexus. 

The prostate is of eonsiderable medieal interest because enlargement or 

benign hypertrophy of the prostate (BHP) is eommon after middle age, 


affeeting virtually every male who lives long enough. An enlarged pros- 
tate projeets into the urinary bladder and impedes urination by distorting 
the prostatie urethra. The middle lobule usually enlarges the most and 
obstructs the internal urethral orifiee. The more the person strains, the 
more the valvelike prostatie mass occludes the urethra. 

BHP is a eommon cause of urethral obstruction, leading to noetnria 
(needing to void during the night), dysuria (difficulty and/or pain during 
urination), and urgency (sudden desire to void). BHP also inereases the 
risk of bladder infeetions (eystitis) as well as kidney damage. 
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Rectus abdominis 


Spermatie eord 


IJrinary bladder 

(UB) 


Ligament of 
head of femur 


Ductus deferens 


Seminal gland 


Seiatie nerve 



Rectum (R) 


Coccyx 


Femoral 


Head of femur 


Obturator internus 


lschium 

Superior gemellus 


Sacrospinous ligament 


Gluteus maximus 


4 • 




A. Transverse Seetion 






Adductor longus 


Spermatie eord 


Adductor brevis 


Pubic symphysis 


Pubis 


Pectineus 


Prostate (P) 


Drethra 


Obturator internus 


lschium 


Rectum (R) 


B. Transverse Seetion 


Obturator externus 



Femoral 


Prostatie venous plexus 


Puborectalis 


Internal pudendal vein 
Internal pudendal artery 
Pudendal nerve 


isehio-anal fossa 


Gluteus maximus 





e. Sagittal Seetion 



D. Sagittal Seetion 



3.26 


MALE PELVIS, TRANSVERSE SECTI0NS 


A. Seetion throngh prostate and pnboreetalis. B. Seetion throngh nrinary bladder and seminal gland. C. and 
D. The prostate (P) is examined for enlargement and tomors (foeal masses or asymmetry) by digital ree- 
tal examination. A full bladder offers resistanee, holdlng the gland In plaee and making It more readily 
palpable. The malignant prostate feels hard and often irregular. (/?, rectum). 
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Pubic 
symphysis (1) ■ 

Prostatie 
urethra (2) 

lsthmus (AMZ) 
of prostate (3) ■ 

Intermediate 
(membranous) 
u reth ra (4) 

External urethral 
sphineter (5) 




A. Median Seetion 


Key for US sean: 

12 Site of transducer in rectum 

13 Goneretions surrounding distended and eollapsed urethra 

14 Galeifieation in seminal colliculus 



Longitndinal (Medìan) Sean 



Prostatie venous 


plexus 






Anterior muscular 
zone (AMZ) 

Prostatie urethra 

Seminal colliculus 

Prostatie sinus 
(reeeiving openings 
of prostatie ducts) 

Peripheral zone 
of prostate (PZ) 

Prostatie utricle 

Ejaculatory ducts 

Gentral (internal) 
zone of prostate (CZ) 

Anterior wall of rectum 


Rectum 


B. Sehematìe ìllnstratìon 



TRANSRECTAL ULTRASOUND SCANS OF MALE PELVIS 


A. Longituclinal sean. B. Transverse sean. The probe was inserted into the 
rectum to sean the anterioriy ioeated prostate. The ducts ot the giands in 
the peripherai zone open into the prostatie sinnses, whereas the ducts of the 
giands in the eentrai (internai) zone open into the prostatie sinuses and onto 
the seminai coiiicuius. 

Because of the elose relationship of the prostate to the prostatie 
urethra, obstructions of the urethra may be relieved endoseopieally. The 
instrument is inserted transurethrally through the external urethral orifiee 
and spongy urethra into the prostatie urethra. All or part of fhe prostafe, or 


justthe hypertrophied part, is removed by transurethral reseetion of the 
prostate {TURP). In more serious eases, the entire prostate is removed 
along with the seminal glands, ejaculatory ducts, and terminal parts of the 
deferent ducts (radieal prostateetomy). 

TURP and improved operative techniques (laparoseopie or robotie 
surgery) attempt to preserve the nerves and blood vessels assoeiated with 
the capsule of fhe prostafe and adjaeenf fo fhe seminal vesieles as they 
pass to and from the penis, inereasing the possibility for pafienfs fo refain 
sexual funcfion after surgery, as well as restoring normal urinary eontrol. 
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VESSELS OF MALE PELVIS 



Common 


Anterior division of internal 


Obtnrator 


Deep circumflex iliae artery 




Inferior epigastrie artery 


Cord (occluded part) of umbilical artery 
(forms medial umbilical ligament) 


Superior vesieal arteries 
(arising from patent part of umbilical artery) 


A 



artery 


Lateral saeral artery 


Posterior division of 
internal iliae artery 


Superior 
Inferior 


Gluteal arteries 


Inferior vesieal artery 


Pudendal nerve 


Internal pudendal artery 


Artery to ductus deferens 


Middle reetal artery (cut ends) 


Drinary 


Prostatie braneh of inferior vesieal artery 


Deferential artery or ureteric braneh 


Internal iliae vein 


Deep circumflex iliae vein 


Medial Views 


Inferior epigastrie vein 


External iliae vein 


Obturator veins 


Drinary bladder 


Vesieal venous plexus 


Prostatie venous plexus 
Deep dorsal vein of penis 


B 


vein 


Inferior vesieal vein 



saeral veins 


Vesieal veins 


Inferior gluteal vein 


Internal pudendal vein 


Middle reetal veins 


Reetal venous plexus 


Vesieal venous plexus 


3.28 


ARTERIES AND VEINS OF MALE PELVIS 


A. Arteries. B. Pelvie veins and venons plexuses. 
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SyPERIOR 


eommon iliae artery 


Internal iliae artery 

External iliae artery 

Anterior division of 
internal iliae artery 


Dmbilieal artery (patent part) 


ANTERIOR 


Obtnrator artery 


Gord (oeelnded part) of nmbilieal artery 
(forms medial nmbilieal ligament) 

Snperior vesieal arteries 


Iliolnmbar artery 


e. Medíal View 


Lateral saeral artery 


Posterior division of 
internal iliae artery 



* Braneh to ureter 


Superior gluteal artery 


POSTERIOR 


Inferior gluteal artery 
(eommonly from anterior division) 


Inferior vesieal artery 


Internal pudendal artery 


INFERIOR 


Artery to ductus deferens 


Middle reetal artery 

Prostatie braneh of inferior vesieal artery 


3.28 


ARTERIES AND VEINS OF MALE PELVIS (CONTINUED) 


e. Arteries. isolated from A. 


TABLE 3.4 ARTERIES OF MALE PELVIS 


Artery 

Orìgìn 

Course 

Dìstrìbutìon 

Internal iliae 

Gommon iliae artery 

Passes medially over pelvie brim and deseends into pelvie 
eavity; often forms anterior and posterior divisions 

Main blood supply to pelvie organs, gluteal muscles, and 
perineum 

Anterior division of internal 
iliae artery 

Internal iliae artery 

Passes laterally along lateral wall of pelvis, dividing into 
viseeral, obturator, and internal pudendal arteries 

Pelvie viseera, perineum, and muscles of superior medial 
thigh 

Llmbilieal 

Anterior division of internal 
iliae artery 

Short pelvie course; gives off superior vesieal arteries, then 
obliterates, beeoming medial umbilical ligament 

Drinary bladder and, in some males, ductus deferens 

Superior vesieal 

Patent part of umbilical artery 

Llsually multiple; pass to superior aspeet of urinary bladder 

Superior aspeet of urinary bladder and distal ureter 

Artery to ductus deferens 

Superior or inferior vesieal artery 

Runs subperitoneally to ductus deferens 

Ductus deferens 

Obturator 


Runs antero-inferiorly on lateral pelvie wall 

Pelvie muscles, nutrient artery to head of femur and medial 
eompartment of thigh 

Inferior vesieal 

Anterior division of internal iliae 
artery 

Passes subperitoneally giving rise to prostatie artery and 
oeeasionally the artery to the ductus deferens 

Inferior aspeet of urinary bladder, pelvie ureter, seminal 
glands, and prostate 

Middle reetal 

Deseends in pelvis to rectum 

Seminal glands, prostate, and inferior part of rectum 

Internal pudendal 


Exits pelvis through greater seiatie foramen and enters 
perineum via lesser seiatie foramen 

Main artery to perineum, including muscles and skin of anal 
and urogenital triangles; ereetile bodies 

Posterior division of internal 
iliae artery 

Internal iliae artery 

Passes posteriorly and gives rise to parietal branehes 

Pelvie wall and gluteal region iliae artery 

Iliolumbar 

Posterior division of internal 

Aseends anterior to saero-iliae joint and posterior to 
eommon iliae vessels and psoas major 

lliacus, psoas major, quadratus lumborum muscles, and 
cauda equina in vertebral eanal 

Lateral saeral (superior 
and inferior) 

iliae artery 

Run on anteromedial aspeet of piriformis to send branehes 
into pelvie saeral foramina 

Piriformis muscle, structures in saeral eanal and ereetor 
spinae muscles 

Testicular (gonadal) [see 

Fig. 3.28A] 

Abdominal aorta 

Deseends retroperitoneally; traverses inguinal eanal and 
enters scrotum 

Abdominal ureter, testis and epididymis 
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VESSELS OF MALE PELVIS 


w 


eommon iliae artery 


Internal íliae artery 


Snperior glnteal artery 


Testieolar artery 


Testieolar veins 


Psoas faseia 


External iliae artery 


External iliae vein 


Snperior vesieal arteries 


Medial umbilical fold 


Ductus deferens 


Artery to ductus deferens 


Dmbilieal artery (obliterated) 


obturator vein and 


A. Medial View 



splanehnie nerves 


Inferior vesieal artery 


Middle reetal artery 


Drinary bladder 


Reetovesieal pouch 


Obturator vein 


Peritoneum 


Pubic symphysis 


r 



Pubic symphysis 

B. Medial Views 


External iliae artery 
External iliae vein 


Inferior epigastrie 

artery 


TYPIGAL 


Obturator 



ANOMALOOS 


External iliae artery 
External iliae vein 

Inferior epigastrie 

artery 


Pubic braneh 


Pubic braneh 


Obturator nerve 

Obturator artery 


Obturator vein 


Anomalous 
obturator vein and artery 



PELVie VESSELS IN SITU; LATERAL PELVIC WALL 


A. Disseetion. The oreter erosses the externai iiiae artery at its origin (eommon iiiae bifnreation), and the ductus 
deferens erosses the externai iiiae artery at its termination (deep inguinai ring). The ureter erosses the externai 
iiiae artery at its origin (eommon iiiae bifurcation), and the ductus deferens erosses the externai iiiae artery at 
its termination (deep inguinai ring). in this speeiman, an anomaious (repiaeed) obturator artery branehes from 
the inferior epigastrie artery. B. Typieai and anomaious obturator arteries. 

























Pelvis and Perinenm 

VESSELS OF MALE PELVIS 



Azygos vein 


Inferior vena eava 


vein 


Snperior 
mesenterie vein 


mesenterie vein 


Para-umbilical vein 


Umbilicus 


Epigastrie veins 


Anterior View 



Stomaeh 


Left gastrie 


Portal vein 


Retroperitoneal veins 


Golon 


Superior reetal vein 


reetal veins 



Internal 
pudendal vein 

Internal reetal 

plexus 


Internal iliae 

vein 

Middle reetal 

vein 


Inferior reetal 

vein 


External reetal 
plexus 


External 

hemorrhoid 


Internai 

hemorrhoid 


External anal 
sphineter 


Rectum 



Anterior view of eoronal seetion 



PORTAL-SYSTEMie (P0RTACAVAL) ANASTOMOSES 


A. The portal tribotaries are purple, and systemie tribotaries are blue. A-D 
indieate sites of portal-systemie anastomoses. A, betvveen portal and sys- 
temie esophageal veins; B, betvveen portal and systemie reetal veins; C, 
para-umbilical veins (portal) anastomosing vvith small epigastrie veins of the 
anterior abdominal vvall (systemie); D, tvvigs of eolie veins (porfal) anasfomos- 
ing vvifh refroperifoneal veins (sysfemie). 

B. Hemorrhoids. Internal hemorrhoíds (píles) are prolapses of reetal 
mucosa eontaining the normaiiy diiated veins of the internai reetai venous 
piexus. internai hemorrhoids are thought to resuit from a breakdovvn of the 
muscuiaris mucosae, a smooth muscie iayer deep to the mucosa. internai 
hemorrhoids that proiapse through the anai eanai are often eompressed 
by the eontraeted sphineters, impeding biood fiovv. As a resuit, they tend 
to stranguiate and uicerate. Because of the presenee of abundant arterio- 
venous anastomoses, bieeding from internai hemorrhoids is eharaeteristi- 
eaiiy bright red. The current praetiee is to treat oniy proiapsed, uicerated 
internai hemorrhoids. 

External hemorrhoids are thromboses (biood eiots) in the veins of 
the externai reetai venous piexus and are eovered by skin. Predisposing 
faetors for hemorrhoids inciude pregnaney, ehronie eonstipation, and any 
disorder that impedes venous return inciuding inereased intra-abdominai 


pressure. The superior reetai vein drains into the inferior mesenterie vein, 
vvhereas the middie and inferior reetai veins drain through the systemie 
system into the inferior vena eava. Any abnormai inerease in pressure in 
the vaiveiess portai system or veins of the trunk may cause eniargement 
of the superior reetai veins, resuiting in an inerease in biood fiovv or stasis 
in the internai reetai venous piexus. in portal hypertension that occurs in 
reiation to hepatie eirrhosis, the portaeavai anastomosis (e.g., esophageai) 
may beeome varieose and rupture. it is important to note, hovvever, that 
the veins of the reetai piexuses normaiiy appear varieose (diiated and 
tortuous), even in nevvborns, and that internai hemorrhoids occur most 
eommoniy in the absenee of portai hypertension. 

Regarding pain from and the treatment of hemorrhoids, it is important 
to note that the anai eanai superior to the peetinate iine is viseerai; thus, it 
is innervated by viseerai afferent pain fibers, so that an ineision or needie 
insertion into this region is painiess. internai hemorrhoids are not painfui 
and ean be treated vvithout anesthesia. inferior to the peetinate iine, the 
anai eanai is somatie, suppiied by the inferior anai (reetai) nerves eontain- 
ing somatie sensory fibers. Therefore, it is sensitive to painfui stimuii (e.g., 
to the priek of a hypodermie needie). Externai hemorrhoids ean be painfui, 
but often resoive in a fevv days. 
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LYMPHATie DRAINAGE OF MALE PELVIS AND PERINEDM 



Inferior mesenterie artery 


Abdominal aorta 



Left testieolar artery 


Left eommon iliae artery 


Left internal iliae artery 


Left external iliae artery 


Llrinary bladder 


Left femoral artery 




Lumbar (eaval/aortie) 
Inferior mesenterie 
Gommon iliae 
Internal iliae 
External iliae 


□ Superficial inguinal 


Anterìor Vìews 




Deep inguinal 
Saeral 

Direetion of flow 




Spongy urethra 



LYMPHATie DRAINAGE OF MALE PELVIS AND PERINEDM 


A. Pelvie urinary system. B. Internal genital organs. C. Penis, spongy urethra, scrotum and testis. 
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LYMPHATie DRAINAGE OF MALE PELVIS AND PERINEDM I 



D. Medìal Víew 


Lymph nodes: 







Lumbar (eaval/aortie) 
Inferior mesenterie 
Gommon iliae 
Internal iliae 
External iliae 


I I Superficial inguinal 


Deep inguinal 

Saeral 

Parareetal 



LYMPHATie DRAINAGE OF MALE PELVIS AND PERINEUM (CONTINUED) 


D. Zones of pelvis and perineom initially draining into speeifie gronps of lymph nodes. 


TABLE 3.5 LYMPHATIO DRAINAGE OF MALE PELVIS AND PERINEDM 


Lymph Node Group Structures Typíeally Dralnlng to Lymph Node Group 


Lumbar Gonads and assoeiated structures (including testicular vessels), urethra, testis, epididymis, eommon iliae nodes 


Inferior mesenterie nodes 

1 

Superiormost rectum, sigmoid eolon, deseending eolon, parareetal nodes 

Gommon iliae nodes 

External and internal iliae lymph nodes 

Internal iliae nodes 

Inferior pelvie structures, deep perineal structures, saeral nodes, prostatie urethra, prostate, base of bladder, inferior part of pelvie ureter, inferior part of 
seminal glands, cavernous bodies, anal eanal (above peetinate line), inferior rectum 

External iliae nodes 

Anterosuperior pelvie structures, deep inguinal nodes, superior aspeet of bladder, superior part of pelvie ureter, upper part of seminal gland, pelvie part of 
ductus deferens, intermediate and spongy urethra 

Superficial inguinal nodes 

‘ 

Lovver limb, superficial drainage of inferolateral quadrant of trunk, including anterior abdominal vvall inferior to umbilicus, gluteal region, superficial 
perineal structures, skin of perineum including skin and prepuce of penis, scrotum, perianal skin, anal eanal inferiorto peetinate line 

Deep inguinal nodes 

Glans of penis, distal spongy urethra, superficial inguinal nodes 

Saeral nodes 

Posteroinferior pelvie structures, inferior rectum 

Parareetal nodes 

Superior rectum 



















































































INNERVATION OF MALE PELVIO ORGANS 


White rami communicans 


Presynaptie sympathetie fiber 
(lumbar splanehnie nerve) 

Postsynaptie 
sympathetie ganglion 

Postsynaptie sympathetie fiber 
entering superior hypogastrie plexus 


Sympathetie trunk 



Inferior mesenterie 



Sympathetie ganglion 


Superior hypogastrie plexus 


Lumbar splanehnie nerves 


Right eommon iliae artery 


Right hypogastrie nerve 


Lumbosacral trunk (L4-L5) 


Pelvie splanehnie nerves 


arising from anterior 
rami of S2-S4 spinal nerves 


Inferior hypogastrie plexus 


Vesieal (pelvie) nerve plexus 


Sympathetie fiberto 
internal urethral sphineter 


Presynaptie parasympathetie fiber 
from inferior hypogastrie plexus 


Intrinsie postsynaptie 
parasympathetie ganglion 


A. Anterìor Vìew 



Sympathetie 

Parasympathetie 

Mixed sympathetie 
and parasympathetie 

Somatie 


eommon iliae artery 


Gray rami 
communicantes 
(postsynaptie fibers 
to lovver limb) 


Seiatie nerve 


Drinary bladder 

Pelvìe pain line (inferior extent 
of perítonenm) 

Pudendal nerve (S2-S4) 

Internal urethral sphineter 

Prostate and prostatie 
nerve plexus 

Somatie motor fibers 
of pudendal nerve 


Somatie sensory fibers 
of pudendal nerve 


External urethral 
sphineter 


Postsynaptie parasympathetie fiber 



INNERVATION OF MALE PELVIS AND PERINEUM 


TABLE 3.6 EFFEOT OF SYMPATHETICAND PARASYMPATHETIC STIMHLATION ON ORINARY TRACT, GENITAL SYSTEM, AND RECTUM 


Organ, Traet, or System 

Effeet of Sympathetie Stímolatíon 

Effeet of Parasympathetie Stímolatíon 

Drinary traet 

Vasoeonstrietion of renal vessels slovvs urine formation; internal sphineter of 
male bladder eontraeted to prevent retrograde ejaculation and maintain urinary 
eontinenee 

Inhibits eontraetion of internal sphineter of bladder in males; eontraets 
detrusor muscle of the bladder vvall causing urination 

Genital system 

Causes ejaculation and vasoeonstrietion resulting in remission of ereetion 

Produces engorgement (ereetion) of ereetile tissues of the external 
genitals 

Rectum 

Maintains tonus of internal anal sphineter; inhibits peristalsis of rectum 

Reetal eontraetion (peristalsis) for defeeation; inhibition of eontraetion 
of internal anal sphineter 


The parasympathetie system is restrieted in its distribution to the head, neek, and body eavities (except for ereetiie tissues of genitaiia); othervvise, parasympathetie fibers are never found in the body vvaii and iimbs. Sympathetie 
fibers, by eomparison, are distributed to aii vascuiarized portions of the body. 
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ganglion 


Lumbar splanehnie nerves 


hypogastrie nerve 


Superior hypogastrie 


Saeral splanehnie 


Pelvìe paín líne 


Lateral Víew 



Pelvie splanehnie nerves 


Inferior hypogastrie plexus 


Prostatie plexus 


Inferior anal (reetal) nerve 


Pudendal nerve 


Dorsal nerve of penis 


nerves 




Sympathetie 

Parasympathetie 

Mixed sympathetie 
and parasympathetie 

Somatie 



INNERVATION OF MALE PELVIS AND PERINEUM (CONTINUED) 


A. Overvievv. B. Innervation of prostate and external genitalia. 

• The primary fonetion of the saeral sympathetie tronks is to provide post- 
synaptie fibers to the saeral plexus for sympathetie innervation of the lovver 
limb. 

• The peri-arterial plexuses of the ovarian, soperior reetal, and internal iliae 
arteries are minor routes by vvhieh sympathetie fibers enter the pelvis. 
Their primary function is vasomotion of the arteries they aeeompany. 

• The hypogastrie plexuses (superior and inferior) are netvvorks of sympa- 
thetie and viseeral afferent nerve fibers. 

• The soperior hypogastrie plexus earries fibers eonveyed to and from the 
aortie (intermesenterie) plexus by the L3 and L4 splanehnie nerves. The 
superior hypogastrie plexus divides into right and left hypogastrie nerves 
that merge with the parasympathetie pelvie splanehnie nerves to form the 
inferior hypogastrie plexuses. 


• The fibers of the inferior hypogastrie plexuses continue to the pelvie vis- 
eera upon which they form pelvie plexuses, e.g., prostatie nerve plexus. 

• The pelvie splanehnie nerves eonvey presynaptie parasympathetie fibers 
from the S2-S4 spinal eord segments, which make up the saeral outflow 
of the parasympathetie system. 

• Viseeral afferents eonveying unconscious reflex sensation follow the course 
of the parasympathetie fibers retrogradely to the spinal sensory ganglia of 
S2-S4, as do those transmitting pain sensations from the viseera inferior 
to the pelvie pain line (structures that do not eontaet the peritoneom plus 
the distal sigmoid eolon and rectum). Viseeral afferent fibers conducting 
pain from structures superior to the pelvie pain line (structures in eontaet 
with the peritoneom, exceptforthe distal sigmoid eolon and rectum) follow 
the sympathetie fibers retrogradely to inferiorthoraeie and superior lumbar 
spinal ganglia. 
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Peritoneum 


Appendix 


Inferior epigastrie artery 
in lateral umbilical fold 


Medial umbilical ligament 
in medial umbilical fold 


Round lìgament 

of uterus 


Uterus (U) 


Vesicouterine pouch 


Urinary bladder (B) 


Pubic symphysis 


Inferior pubic ligament 


A. Medial View 



Retropubic spaee 


Retropubic fat 


Labium minus 


Suspensory ligament of ovary 


Labium majus 


Broad ligament of uterus 


Uteríne tube 


Ovary (0) 


Cervix (x) 


Recto-uterine pouch 


Recto-uterine fold 


Recto-uterine pouch 
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FEMALE PELVie ORGANS IN SITU 
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Ovarian artery 


Ovarian vein 


Parareetal fossa 


Snspensory ligament of ovary 


IJterìne tube (T) 


Broad ligament of uterus 


Ligament of ovary (L) 


Round ligament of uterus (Ro) 


Deep inguinal ring 


Lateral umbilical fold 
(inferior epigastrie artery) 


Medial umbilical ligament 
in medial umbilical fold 


Rectum (Re) 


Sigmoid mesoeolon 


D. Superíor Víew 



Sigmoid eolon 


Recto-uterine pouch (P) 


Recto-uterine fold 


Broad ligament 


IJteríne tube 


Uterus (U) 


Round ligament of uterus 


Vesico-uterine pouch (V) 


Transverse vesieal fold 


Paravesieal fossa 


Urinary 
bladder (B) 


Median umbilical ligament in median umbilical fold 


Ovary 
(not seen in A 
as it lies on the 
posterior aspeet 
of the broad ligament) 


E. Laparoseopie View of Normal Female Pelvis 




FEMALE PELVie ORGANS IN SITU (CONTINUED) 


A. Median seetion. The aduit uterus is typieaiiy anteverted (t:\f)peó antereosu- 
perioriy reiative to the axis of the vagina) and anteflexed (fiexed or bent ante- 
rioriy reiative to the cervix, ereating the angle offlexion) so that its mass iies 
over the biadder. The cervix, opening on the anterior waii of the vagina, has a 
short, round, anterior iip and a iong, thin, posterior iip. B. Bimanual palpa- 
tion of uterus. C. Bimanual palpation of uterine adnexa (e.g., ovaries). 
D. True peivis with peritoneum intaet, viewed from above. The uterus is usu- 
aiiy asymmetrieaiiy piaeed. The round iigament of the femaie takes the same 
snbperitoneai course as the ductus deferens of the maie. 


E. Laparoseopy involves Insertlng a laparoseope Into the perltoneal eavlty 
through a small ineision below the umbilicus. lnsufflation of inert gas ere- 
ates a pneumoperitoneum to provide spaee to visualize the pelvie organs. 
Additional openings (ports) ean be made to introduce other instruments 
for manipulation or to enable therapeutic procedures (e.g., ligation of the 
uterine tubes). 
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Inferior vena eava 


Psoas major 


Right ureter 


Sigmoid eolon 


Internal iliae artery 


External iliae artery 


IJterìne tube 


Round ligament 

of uterus 


Llterine artery 



Ovarian artery 


Sigmoid mesoeolon 


Broad lígament 
of uterus 

Fundus of uterus 


Vaginal arteries 


Round ligament of uterus 


Trigone of urinary bladder 


Llreterie orifiee 


Obturator externus 


Pubic bone 


Vestibule 


Crus of elitoris 


A. Anteríor View 



FEMALE GENITAL ORGANS 


A. Disseetion. Part ot the pubic bones, the anterior aspeet ot the biad- 
der, and—on the speeimen’s right side—the oterine tube, ovary, broad 
iigament, and peritoneum eovering the iaterai waii ot the peivis have 
been removed. B. Lifetime ehanges in nterine size and propor- 
tion (body to eervieal ratio, e.g., 2:1). All these stages represent 
normal anatomy for the particular age and reproductive status of 
the woman. 


Nevvborn 


B 



4 year-old 



Multiparous** adult 


Puberty 


Nulliparous* adult 





2:1 




Has never given birth 

Has given birth two 
or more times 


3:1 


1:1 
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Oteríne tube 
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Vagínal artery 
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Cervix (vaginal part) 
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Vagina 


A. Anteríor Víew 




Suspensory ligament of ovary 


Llterine tube 


Round ligament of uterus 


Llterine artery 
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Vaginal artery 


Llreter (with stone) 
Llreterie orifiee 


Trigone of bladder 


Vagína 

Faseia supporting vagina 


Rod through urethra 


Labium minus 


Labium majus 


B. Anteríor View 



Oterine tube 


Abdomínal ostium of uteríne tube 


Broad ligament of uterus 


Llterine artery 


Llreter 


Vaginal artery 


Rectum 


Levator ani 



UTERUSANDITSADNEXA 


A. Blood sopply. On the speelmen’s left slde, part ot the oterlne wall wlth 
the ronnd llgament and the vaglnal wall have been cut away to expose the 
cervlx, oterlne eavlty, and thlek muscular wall ot the uterus, the myometrlum. 
On the speelmen’s rlght slde, the ovarlan artery (trom the aorta) and uterlne 
artery (from the Internal lllae) supply the ovary, uterlne tube, and uterus and 


anastomose In the broad llgament along the lateral aspeet of the uterus. The 
uterlne artery sends a uterlne braneh to supply the uterlne body and fundus 
and a vaglnal braneh to supply the cervlx and vaglna. B. Uterus and broad 
llgament. The publc bones and bladder, trlgone excepted, are removed, as a 
contlnued dlsseetlon from Flgure 3.34. 
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Dterine tube: 

Ampulla 

lnfundibulum 

lsthmus 


Dterine tube 


Mesosalpinx 


Ovarian artery 
and veins 


Lateral cut in B 


ligament of ovary 


A. Anterior View 



Ovarian artery 


Dterine tube 
(cut end) 


Mesosalpinx 


Mesovarium 


Round ligament 
of uterus 


Mesometrium 


Dterine artery 



UTERUS AND BROAD LIGAMENT 


A. and B. Two paramedian seetions show ‘‘mesenteries” with the prefix meso-. ‘‘Saipinx” is the 
Greek word for trnmpet or tube, ‘‘metro” for uterus. The mesentery of the uterus and uterine tube 
is eaiied the broad iigament. The major part of the broad iigament, the mesometrium, is attaehed 
to the uterus. The ovary is attaehed to the broad iigament by a mesentery of its own, eaiied the 
mesovaríum-, to the uterus by the iigament of the ovary; and near the peivie brim, by the suspensory 
iigament of the ovary eontaining the ovarian vesseis. The part of the broad iigament superior to 
the ievei of the mesovarium is eaiied the mesosalpinx. C. Hystereetomy (excision of the uterus) 
is performed through the lower anterior abdominal wall or through the vagina. Because the 
uterine artery erosses superior to the ureter near the lateral fornix of the vagina, the ureter is 
in danger of being inadvertently elamped or severed when the uterine artery is tied off during 
a hystereetomy. 


Abdominal 



e. Medìal View 
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D. Posterior View 
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E. Posterior View 
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UTERUS AND BROAD LIGAMENT (CONTINUED) 


D. Uterus in situ. E. Uterus and adnexa, removed trom eadaver. 
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3.37 


PREGNANT UTERUS 


A. Median seetion; fetns is intaet. 
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B. Anteroposterìor Vìew 


Maternal surface of 
plaeenta with eotyledons 


Llmbilieal eord 


Amnion 



e. Maternal Snrfaee of Plaeenta 



PREGNANT UTERUS (CONTINUED) 


B. Radiograph of fetos. C. Photograph of an 18-week-old fetos eonneeted to the plaeenta by the ombilieal eord. 
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Ovary 
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Oreter 

Rectum 

Trigone of urinary bladder 
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Superior hypogastrie plexus 

Ureter 

Left eommon iliae artery 
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Uterine artery 

Inferior epigastrie artery 

Round ligament of uterus 
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URETER AND RELATIONSHIPTO OTERINE ARTERY 


• Most of the pobie symphysis and most of the biadder (except the trigone) 
have been removed as in Figore 3.34B. 

• The ieft oreter is erossed by the ovarian vesseis and nerves; the apex of 
the inverted V-shaped root of the sigmoid mesoeoion is sitnated anterior 
to the ieft oreter. 

• The ieft oreter erosses the externai iiiae artery at the bifnreation of the 
eommon iiiae artery and then deseends anterior to the internai iiiae artery; 


its eonrse is sobperitoneai from vvhere it enters the peivis to vvhere it 
passes deep to the broad iigament and is erossed by the nterine artery. 

Injury of the ureter may occur in this region when the uterine artery is 
ligated and cut during hystereetomy. 
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ARTERIAL SUPPLY OF FEMALE PELVIS AND PERINEUM 


• The blood sopply of the uterus Is malnly from the uterine arteries, wlth potentlal eollateral supply from the 
ovarlan arterles. 

• The arterles supplylng the superlor part of the vaglna derlve from the eterine arteries, the arterles supplylng 
the mlddle and Inferlor parts of the vaglna derlve from the vaginai and internai pedendai arteries. 

• The superlor vesleal arterles supply the anterosuperlor parts of the bladder; the vaglnal arterles supply the 
postero-lnferlor parts of the bladder. 
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ARTERIES AND VEINS OF FEMALE PELVIS 


A. Arteries in situ. B. Peivie veins and venous piexuses. C. Arteries isoiated from A. 
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Common iliae artery 
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ARTERIES AND VEINS OF FEMALE PELVIS (CONTINUED) 


TABLE 3.7 ARTERIES OF FEMALE PELVIS 


Artery 

Orlgln 

Course 

Distrìbution 

Internal iliae 

Oommon iliae artery 

Passes over pelvie brim and deseends into pelvie eavity 

Main blood supply to pelvie organs, gluteal muscles, and perineum 

Anterior division of internal 
iliae artery 

Internal iliae artery 

Passes anteriorly along lateral wall of pelvis, dividing into 
viseeral, obturator, and internal iliae arteries 

Pelvie viseera and muscles of superior medial thigh and perineum 

Llmbilieal 

Anterior division of 
internal iliae artery 

Short pelvie course, gives off superior vesieal arteries 

Superior aspeet of urinary bladder 

Superior vesieal artery 

Patent proximal part 
of umbilical artery 

Usually multiple, pass to superior aspeet of urinary bladder 

Superior aspeet of urinary bladder 

Obturator 

Anterior division of 
internal iliae artery 

Runs antero-inferiorly on lateral pelvie wall 

Pelvie muscles, nutrient artery to ilium, head of femur, and muscles of 
medial eompartment of thigh 

Llterine 

Runs anteromedially in base of broad ligament/superior eardi- 
nal ligament; gives rise to vaginal braneh, then erosses ureter 
superiorly to reaeh lateral aspeet of uterine cervix 

Uterus, ligaments of uterus, medial parts of uterine tube and ovary, 
and superior vagina 



Vaginal 

Divides into vaginal and inferior vesieal branehes 

Vaginal braneh: lower vagina, vestibular bulb, and adjaeent rectum; 
inferior vesieal braneh: fundus of urinary bladder 

Middle reetal 

Deseends in pelvis to inferior part of rectum 

Inferior part of rectum 

Internal pudendal 

Exits pelvis via greater seiatie foramen and enters perineum 
(isehio-anal fossa) via lesser seiatie foramen 

Main artery to perineum including muscles of anal eanal and 
perineum, skin and urogenital triangle and ereetile bodies 

Posterior division of internal 
iliae artery 

Internal iliae artery 

Passes posteriorly and gives rise to parietal branehes 

Pelvie wall and gluteal region 

Iliolumbar 

Posterior division of 
internal iliae artery 

Aseends anterior to saero-iliae joint and posterior to eommon 
iliae vessels and psoas major 

Iliacus, psoas major, quadratus lumborum muscles, and cauda 
equina in vertebral eanal 

Lateral saeral (superior 
and inferior) 

Run on anteromedial aspeet of piriformis 

Piriformis muscle, structures in saeral eanal, and ereetor spinae 
muscles 

Ovarian 

Abdominal aorta 

Grosses pelvie brim and deseends in suspensory ligamentto ovary 

Abdominal and/or pelvie ureter, ovary, and ampullary end of uterine tube 

































































































































LYMPHATie DRAINAGE OF FEMALE PELVIS AND PERINEDM 


mesenterie artery 



Left ovarian artery 


Left eommon iliae artery 


Left internal iliae artery 


Left eKternal iliae artery 


Left ureter 


Left femorai artery 


Anterior Views 



Lumbar (eavai/aortie) 
Inferior mesenterie 
Gommon iiiae 
Internai iiiae 
Externai iiiae 
Superficial inguinai 
Deep inguinai 
Saerai 

Direetion of fiow 







3.41 


LYMPHATie DRAINAGE OF FEMALE PELVIS AND PERINEDM 


A. Pelvie urinary system. B. Internal genital organs. C. Vulva. 
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LYMPHATie DRAINAGE OF FEMALE PELVIS AND PERINEDM I 



Lymph nodes: 







Lumbar (eaval/aortie) 
Inferior mesenterie 
Gommon iliae 
Internal iliae 
External iliae 
Superficial inguinal 
Deep inguinal 
Saeral 
Parareetal 


3.41 


LYMPHATie DRAINAGE OF FEMALE PELVISAND PERINEDM (OONTINDED) 


TABLE 3.8 LYMPHATIO DRAINAGE OF STRUCTURES OF FEMALE PELVISAND PERINEDM 


Lymph Node Group Structures Typíeally Dralnlng to Lymph Node Group 


Lumbar Gonads and assoeiated structures (along ovarian vessels), ovary, uterine tube (except isthmus and intra-uterine parts), fundus of uterus, eommon iliae nodes 


Inferior mesenterie 

Superiormost rectum, sigmoid eolon, deseending eolon, parareetal nodes 

Gommon iliae 

External and internal iliae lymph nodes 

Internal iliae 

Inferior pelvie structures, deep perineal structures, saeral nodes, base of bladder, inferior pelvie ureter, anal eanal (above peetinate line), inferior rectum, 
middle and upper vagina, cervix, body of uterus, saeral nodes 

External iliae 

Anterosuperior pelvie structures, deep inguinal nodes, superior bladder, superior pelvie ureter, upper vagina, cervix, lovver body of uterus 

Superficial inguinal 

Lovver limb, superficial drainage of inferolateral quadrant of trunk, including anterior abdominal vvall inferiorto umbilicus, gluteal region, superolateral uterus 
(near attaehment of round ligament), skin of perineum including vulva, ostium of vagina (inferior to hymen), prepuce of elitoris, peri-anal skin, anal eanal inferior 
to peetinate line 

Deep inguinal 

Glans of elitoris, superficial inguinal nodes 

Saeral 

Postero-inferior pelvie structures, inferior rectum, inferior vagina 

Parareetal 

Superior rectum 
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INNERVATION OF FEMALE PELVIO ORGANS 




INNERVATION OF FEMALE PELVIG 
VISGERA 


• Pelvie splanehnie nerves (S2-S4) supply parasym- 
pathetie motor tibers to the uterus and vagina (and 
vasodilator fibers to the ereetile tissue of the elitoris 
and bulb of the vestibule; not shown). 

• Presynaptie sympathetie fibers pass through the 
lumbar splanehnie nerves to synapse in prevertebral 
ganglia; the postsynaptie fibers travel through the 
superior and inferior hypogastrie plexuses to reaeh 
the pelvie viseera. 

• Viseeral afferent fibers conducting pain from intra- 
peritoneal viseera travel with the sympathetie fibers 
to the T12-L2 spinal ganglia. Viseeral afferent fibers 
conducting pain from subperitoneal viseera travel with 
parasympathetie fibers to the S2-S4 spinal ganglia. 

• Somatie sensation from the opening of the vagina 
also passes to the S2-S4 spinal ganglia via the 
pudendal nerve. 

• Muscular eontraetions of the uterus are hormonally 
induced. 


Innervatìon: 

■ ■ ■ ■ Presynaptie sympathetie 

Postsynaptie sympathetie 

■ ■ ■ ■ Presynaptie parasympathetie 

Postsynaptie parasympathetie 
Viseeral afferent rnnning 
with sympathetie and 
parasympathetie fibers 

Somatie sensory 
Somatie motor 


Spinal eord 


Spinal ganglion 


Prevertebal 


Ovarian plexus 


Pelvie plexus 


Dterovaginal plexus 



Perineum 


Enterie (parasympathetie) ganglion 


Anteríor View 
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Spinal (posterior root) 
gangliaTI 2-L2 


Spinal (posterior root) 
ganglia, S2-S4 


Needle tip in saeral eanal 





Soperior and inferior 
hypogastrie plexus 


Pudendal nerve 


Pelvie splanehnie 


nerves 


Llterovaginal 

(part of 
plexus) 


Intraperitoneal viseera 
Subperitoneal viseera 
Somatie structures 


Lateral View 



INNERVATION OF PELVIG VISGERA DURING PREGNANGY; NERVE BLOGKS 


• A spinal bloek, in vvhieh the anesthetie agent is introdneed with a needie into the spinai sobaraehnoid 
spaee at the L3-L4 vertebrai ievei prodoees eompiete anesthesia inferior to approximateiy the waist 
ievei. The perinenm, peivie fioor, and birth eanai are anesthetized, and motor and sensory fonetions of 
the entire iower iimbs, as weii as sensation of oterine eontraetions, are temporariiy eiiminated. 

• With the caudal epldural bloek, the anesthetie agent is administered using an in-dweiiing eatheter in 
the saerai eanai. The entire birth eanai, peivie fioor, and most of the perineum are anesthetized, but the 
iower iimbs are not usuaiiy affeeted. The mother is aware of her uterine eontraetions. 

• A pudendal nerve bloek is a peripherai nerve bioek that provides ioeai anesthesia over the S2-S4 der- 
matomes (most of the perineum) and the inferior quarter of the vagina. it does not bioek pain from the 
superior birth eanai (uterine cervix and superior vagina), so the mother is abie to feei uterine eontraetions. 




































































INNERVATION OF FEMALE PELVIO ORGANS 


Suspensory ligament 


Round ligament 

of uterus 


Peritoneum 



Ovary 


Recto-uterine fold 


Vessels in broad ligament 


Round ligament 


Removed from A 


Appendix 


Meso-appendix 


Sospensory ligament of ovary 


Peritoneum (cut edge) 


Round ligament of uterus 


Endopelvie faseia 


Seetion of broad ligament 

Uterus 


Pubic symphysis 



A. Medial View 


Vagina 


Posterior fornix 
of vagina 


Uterosacral 

ligament 


Recto-uterine fold 
Recto-uterine pouch 



SERIAL DISSECTI0N OF AUT0N0MIC NERVES OF FEMALE PELVIS 


A. Broad ligament and peritonenm ot the lateral wall of the pelvie eavity have been removed to expose the 
endopelvie faseia. 
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INNERVATION OF FEMALE PELVIG ORGANS 



1. Pubic symphysis 

2. Drinary bladder 

3. Uterus 

4. Rectum 


Lymph node 


Sacrum (S1 segment) 


Rìght and left 
hypogastrie nerves 


Peritoneum 


Suspensory 
ligament of ovary 



Urinary bladder 


B. Medial View 



Twigs from sympathetie trunk 
(saeral splanehnie nerves) 


Pelvíe splanehnie nerves 
(anteríor rami of S3 and S4) 


Endopelvie faseia 


(pulled medially) 


Recto-uterine fold 


Coccyx 


Recto-uterine pouch 


Sacrum (S1 segment) 


Peritoneum 
(cut edge) 


Ureter 


Uterine artery 


Endopelvie faseia 

(cut edge) 


Right ínferíor 
hypogastríe plexus 
and ganglion 


Hypogastrie nerve 


Sympathetie ganglion 


IJterovaginal plexus 



Urinary bladder 


Sympathetie trunk 


Anterior ramus S3 


Anterior ramus S4 


Peritoneum (cut edge) 


Recto-uterine fold 


Coccyx 


Recto-uterine pouch 


Rectum 


e. Medial View 
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SERIAL DISSECTI0N OF 
AUT0N0MIC NERVES 
OF FEMALE PELVIS 

(CONTINUED) 


B.The rectum and endopelvie faseia have 
been refleeted anteriorly to expose the 
hypogastrie nerves, sympathetie trunk, 
and pelvie splanehnie nerves (parasym- 
pathetie). e. The subperitoneal fatty- 
areolar tissue has been removed and the 
inferior hypogastrie plexus exposed. The 
inferior hypogastrie plexus continues as 
the uterovaginal plexus and supplies the 
uterus, uterine tubes, vagina, urethra, 
greater vestibular glands, ereetile tissue 
of the elitoris. and bulb of the vestibule. 

























SUBPERITONEAL REGION OF PELVIS 


Femoral vein 


IJrethra 


Pubic 

symphysis 


Pubis 


Profunda femoris 


Obturator 


Obturator 


Obturator vein 


Hip joint 

Vastus lateralis 

Levator anì 

(puborectalis) 

Vagìna 


Internal pudendal 

vessels 


Seiatie 


Posterior 
nerve 


Tensor faseiae latae 



Tendon of psoas major 


Obturator membrane 


Neekof femur 


Obturator externus 


isehial tuberosity 


Gluteus maximus 


Inferior gluteal artery 


gluteal nerve 


A. Transverse Seetìon, Snperìor Vìew 


isehio-anal fossa 



Pubis 

Pubic symphysis 


IJrìnary bladder 

Llrethra 

Levator ani 
(puborectalis) 

Vagina 

Peritoneum of 
recto-uterine pouch 

Reetnm 


Anoeoeeygeal 

ligament 






TRANSVERSE SECTI0N THROUGH FEMALE PELVIS 


A. Transverse seetion throngh the isehial tnberosities. B. Enlargement of eentral part of seetion inelnding the 
bladder, vagina, reetom, and reeto-nterine poneh. 
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Medial umbilical ligament 


Median 

umbilical ligament 


Rectus abdominis 


Vesieal faseía 


Pubic symphysis 


Lateral ligament of 


IJmbilieal (prevesieal) faseia 


Dorsal vein of elitoris 


Round ligament 


Medial 

Lateral 


Superior vesieal artery 


Inferior vesieal and 
vaginal arteries 
vvithin paracolpium 


Llreter 


Cervix 

Suspensory 
ligament 
of ovary 

Ovarian artery 


Hypogastrie sheath 


External 



Pobovesieal 

ligaments 


Inferior epigastrie 
vessels 


Deep inguinal ring 


Superiorfascia of 
levator ani 

Tendinous areh 
of levator ani 


Obturator 

vessels 


Obturator faseia 


Vesieoeervieal 

(vesieovaginal) 

spaee 


lliae faseia 


Tendinons areh 
of pelvie faseia 


Psoas faseia 


Transverse eervieal 
(eardinal) ligament 


yterosaeral ligament 


Llterine artery 


A. Snperior View 


Middle reetal 


Presaeral faseia 


Retroreetal 
Rectum (presaeral) 

spaee 


Reetovaginal 

spaee 




PELVie FASeiA AND SUPP0RTING MECHANISM 
OF CERVIX AND UPPERVAGINA 


A. Greater and lesser pelvis demonstrating pelvie viseera and endopelvie 
faseia. B. Sehematie illnstration of faseial ligaments and areolar spaees 
at level of fendinons areh of pelvie faseia. 

• Note the parietal pelvie faseia eovering fhe obfnrafor infernos and levafor 
ani moseles and fhe viseeral pelvie faseia surrounding fhe pelvie organs. 
These membranous faseiae are confinuous vvhere fhe organs penefrafe 
fhe pelvie floor, forming a fendinous areh of pelvie faseia bilaferally. 

• The endopelvie faseia lies befvveen, and is confinuous wifh, bofh vis- 
eeral and pariefal layers of pelvie faseia. The loose, areolar portions 
of fhe endopelvie faseia have been removed; fhe fibrous, eondensed 
porfions remain. Nofe fhe eondensafion of fhis faseia info fhe hypo- 
gasfrie sheafh, eonfaining fhe vessels fo fhe pelvie viseera, fhe ure- 
fers, and (in fhe male) fhe ducfus deferens. 

• Observe fhe ligamenfous exfensions of fhe hypogasfrie sheafh: fhe 
laferal ligamenf of fhe urinary bladder, fhe fransverse eervieal liga- 
menf af fhe base of fhe broad ligamenf, and a less prominenf lamina 
posferiorly eonfaining fhe middle reefal vessels. 



Transverse 
eervieal ligament 

Recto-uterine 
pouch 

Dterosaeral 
(recto-uterine 
ligament) 


ANTERIOR 


Pubic symphysis 

Retropubic spaee (opened) 
Pubovesical ligament 


B. Superíor Víew 


Reetal faseia 
Presaeral spaee (opened) 


POSTERIOR 
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SURFACE ANATOMY OF PERINEUM 



Scrotum 


Serotal raphe 


Perineal raphe 


Anus 



A. Inferìor View 


Pubic hairs eovering pubic region 

Root of penis 

Body of penis 
Gorona of glans 

Glans penis 

Scrotum 


Perineal raphe 


Anus 



B. Inferíor Víew 



SURFACE ANATOMY OF MALE PERINEUM 


A. Scrotum and anal region. B. Penis, serotnm, and anal region. 
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Mons pubis 


Prepuce of elitoris 



Anterior commissure 
of labia majora 


Labium majus 
Labium minus 


A. Anterìor Vìew 


Prepuce of elitoris 


Glans of elitoris 


External urethral orifiee 


Posterior commissure 

of labia majora 


Anus 



B. Antero-inferìor View (Lithotomy Position) 


Labium majus 


Labium minus 


Hymenal caruncle 
Vaginal orifiee 


Frenulum of labia minora 


Site of perineal body 



SURFACE ANATOMY OF THE FEMALE PERINEOM 


A. External genitalia (pudendum; vulva), standing position. B. Vestibule of vagina and the external urethral and 
vaginal orifiees opening into it (recumbent position). 
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OVERVIEVV OF MALE AND FEMALE PERINEOM 



A. Inferìor View 



Drethra 


Drogenital 

Vagina 


Rectum 


Pubococcygeus 


Iliococcygeus 


Coccygeus 


(1+2 Levator 
(1 +2 + 3 Pelvie diaphragm) 



Male 


Female 


B. Inferior View 



External urethral 
sphineter 


Gompressor urethrae 


Bulbo-urethral gland 
deep transverse perineal 

Drethrovaginal sphineter 

Deep transverse perineal 


Smooth muscle 



e. Inferior View 





MALE AND FEMALE PERINEAL COMPARTMENTS 


A.-F. Sequential demonstration of structures of the perineai eompartments, from deep to superficiai. A.-C. 
Deep perineai eompartment (superior to perineai membrane). A. Peivie diaphragm. B. Muscies of deep peri- 
neai eompartment. C. Deep perineai vesseis and nerves, eovered by perineai membrane on right side. 
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D. Inferìor Víew 


Male 


Body of elitoris 


Llrethra 


Corpus cavernosum penis 
Corpus spongiosum penis 


Crus 

Bulb 


Greater vestibular gland 



Female 


E. lnferiorView 



Llrethra 


External urethral orifiee 


Vaginal orifiee 


lschiocavernosus 


Bulbospongiosus 


Superficial transverse 

perineal 


Perineal body 


Anus 


EKternal anal sphineter 




F. lnferiorView 


- - Llrogenital 

triangle 

- - Analtriangle 




MALE AND FEMALE PERINEAL GOMPARTMENTS (CONTINUED) 


D.-F. Superficial perineai eompartment (inferior to perineai membrane). D. Ereetiie bodies. E. Muscies of 
superficiai perineai eompartment. F. Soperfieiai muscies imposed on surface anatomy of perineum. 
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OVERVIEVV OF MALE AND FEMALE PERINEOM 


TABLE 3.9 MUSCLES OF PERINEOM 


Muscle 

Origin 

Course and Insertion 

Innervatìon 

Maín Aetion 

External anal 
sphineter 

Skin and faseia surrounding 
anus; coccyx via anoeoeeygeal 
ligament 

Passes around lateral aspeets of anal eanal; 
insertion into perineal body 

Inferior anal (reetal) 
nerve, a braneh of 
pudendal nerve (S2-S4) 

eonstriets anal eanal during peristalsis, resisting 
defeeation; supports and fixes perineal body and 
pelvie floor 

Bulbospongíosus 

Male: median raphe on ventral 
surface of bulb of penis; 
perineal body 

/l//a/e;surrounds lateral aspeets of bulb of 
penis and most proximal part of body of 
penis, inserting into perineal membrane, 
dorsal aspeet of eorpora spongiosum and 
eavernosa, and faseia of bulb of penis 

Muscular (deep) braneh 
of perineal nerve, a 
braneh of the pudendal 
nerve (S2-S4) 

Male: supports and fixes perineal body/pelvie 
floor; eompresses bulb of penis to expel last drops 
of urine/semen; assists ereetion by eompressing 
outflovv via deep perineal vein and by pushing blood 
from bulb into body of penis 

Female: perineal body 

Female: passes on eaeh side of lovver vagina, 
enelosing bulb and greater vestibular gland; 
inserts onto pubic areh and faseia of eorpora 
eavernosa of elitoris 

Female: supports and fixes perineal body/pelvie 
floor; “sphineter” of vagina; assists in ereetion of 
elitoris (and perhaps bulb of vestibule); eompresses 
greater vestibular gland 



lschíocavernosus 

Internal surface of ischiopubic 
ramus and isehial tuberosity 

Embraees crus of penis or elitoris, inserting 
onto the inferior and medial aspeets of the 
crus and to the perineal membrane medial 
to the crus 

Maintains ereetion of penis or elitoris by 
eompressing outflovv veins and pushing blood from 
the root of penis or elitoris into the body of penis or 
elitoris 

Superficial transverse 
perineal 

Internal surface of ischiopubic 
ramus and isehial tuberosity 

Passes along inferior aspeet of posterior 
border of perineal membrane to perineal body 

Supports and fixes perineal body (pelvie floor) to 
support abdominopelvie viseera and resist inereased 
intra-abdominal pressure 



Deep transverse 
perineal (male only) 

Passes along superior aspeet of posterior 
border of perineal membrane to perineal 
body, and external anal sphineter 

Muscular (deep) braneh 
of perineal nerve 

Smooth muscle 
(female only) 

lschiopubic rami 

Passes to lateral vvall of urethra and vagina 

Autonomic nerves 

Quantity of smooth muscle inereases vvith age; 
function uncertain 

External urethral 
sphineter 

Surrounds urethra superior to perineal 
membrane; in males, also aseends anterior 
aspeet of prostate 

Dorsal nerve of penis or 
elitoris, terminal braneh of 
pudendal nerve (S2-S4) 

eompresses urethrato maintain urinary eontinenee 

Gompressor urethrae 
(females only) 

Internal surface of ischiopubic 
ramus 

Continuous vvith external urethral sphineter 

eompresses urethra; vvith pelvie diaphragm; assists 
in elongation of urethra 



Drethrovaginal 
sphineter (females 
only) 

Anterior side of urethra 

Continuous vvith eompressor urethrae; 
extends posteriorly on lateral vvall of urethra 
and vagina to interdigitate vvith fibers from 
opposite side of perineal body 

eompresses urethra and vagina 


Oelrieh TM. The urethral sphineter muscle in the male. Am JAnat 1980;158:229-246. 

Oelrieh TM. The striated urogenital sphineter muscle in the female. /lraí/?ec 1983;205:223-232. 

Mirilas P, Skandalakis JE. LJrogenital diaphragm: an erroneous eoneept easting its shadovv overthe sphineter urethrae and deep perineal spaee. JAm Co//Sr/ry 2004;198:279-290. 
DeLaneey JO. Oorrelative study of paraurethral anatomy. ObstetGynecon986-,68\9^-97. 
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Male 


Female 


Inferíor Víew 



U reth ra 


External urethral orifiee 


Vaginal orifiee 


Mnseles of soperfieial 
perineal eompartment: 


lschiocavernosus 


Bulbospongiosus 


Superficial transverse perineal 


Perineal body 
Anus 


External anal sphineter 




Inferior View 



Mnseles of deep 
perineal eompartment 


External urethral sphineter 


Gompressor urethrae 


Urethrovaginal sphineter 
Deep transverse perineal 


Smooth muscle 





Lateral View 


Bladder 

Prostate 

External 

nrethral sphineter 



Vaginal wall 


Bladder 


Gompressor 
nrethrae mnsele 


External 

nrethral sphineter 


Smooth 

mnsele 


U reth ra 


IJrethrovaginal 

sphíneter 


Vagina 



MUSCLES OF PERINEUM 


A potential subcutaneous perineal spaee (pouch) lies betvveen the membra- perineal taseia and superiorly by the perineal membrane. The deep eompart- 

nous layer ot the subcutaneous tissue ot the perineum and the perineal taseia ment is bounded interiorly by the perineal membrane and eontinoes superi- 

(investing faseia of the superficial perineal muscles). The superficial perineal orly to the (inferior investing faseia of the) pelvie diaphragm (Oelieh, 1980, 
eompartment (pouch) is an enelosed eompartment bounded inferiorly by the 1983; DeLaney 1986; Mirilos, 2004). 
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Subcutaneous tissue 

Membranous deep 
(parietal and viseeral 


Fatty layer of subcutaneous tissue 

(Gamper faseía) 


Membranous layer of subcutaneous 

tissue (Searpa faseia) 


Deep perineal 


External urethral sphineter 


Faseia of penis (Buck faseia) 


Subcutaneous tissue of penis 
(continuation of dartos faseia) 


A. Medial View 



Dartos faseia (subcutaneous 

tissue of scrotum) 


Peritoneum 


Bladder 


Rectum 


Deep postanal spaee 


Perineal membrane 


perineal pouch 


(Golles faseia) 




Bulb of penis 


Skin 


0 

Obturator internus 

Viseeral faseia 

Endopelvie faseia 

Internal urethral 
orifiee 

Obturator faseia 

Prostate 

Prostatie urethra 
Bulbo-urethral gland 
Crus of penis 

Investing faseia of perineum 
Perineal faseia (Golles faseia) 


Right ureteric orifiee 


Drinary 

bladder 


Left ureteric orifiee 


. M 

Peritoneum 


Detrusor muscle 

Tendinous areh 
of levator ani 

Superior and inferior faseia 

of pelvie diaphragm 

Levator ani 
isehio-anal fossa 

External urethral sphineter 


Perineal membrane 

lschiocavernosus 


Superficial perineal pouch 


Anterior View 


Spongy urethra 



PERINEAL FASeiA AND PERINEAL COMPARTMENTS 


A. Faseia of male perineom, median seetion. B. Compartments of male perinenm, eoronal seetion. 
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Dtems (cervix) 
Rectum 


Bladder 


Perineal body 


Superfìcìal perìneal pouch 


Perineal faseia (Golles faseia) 


Fatty layer of subcutaneous tissue 

(Gamper faseia) 


Membranous layer of subcutaneous 

tissue (Searpa faseia) 


Deep perìneal pouch with 

endopelvie faseia 


External urethral sphineter 


Vesieal faseia 


e. Medìal Vìew 


Dterovagìnal faseia 

Peritoneum 


Peritoneum 


Reetal faseia 


Subcutaneous tissue 

Membranous deep faseia 
(parietal and viseeral layers) 




Skin 

Vestibule of vagina 


Dterine artery 


Tendinous areh 
of levator ani 


Superìor and inferior 
faseia of pelvìe dìaphragm 


Levator ani 


isehio-anal fossa 


Gompressor urethrae 

Perìneal membrane 


lschiocavernosus 


Superficial perineal pouch 

Bulb of vestibu 


Anterìor View 


— Obturator faseia 

Obturator internus 


Uterus 

Gardinal ligament 
(ligamentous endopelvie faseia) 

Ureter 

Paracolpium 

Tendinous areh 
of pelvie faseia 

Vagina 

Urethrovaginal sphineter 
Crus of elitoris 

Investing perineal faseia 

Perineal faseia 
(Golles faseia) 


3.51 


PERINEAL FASeiA AND PERINEAL COMPARTMENTS (CONTINUED) 


e. Faseia of female perineom, median seetion. D. Compartments of female perinenm, eoronal seetion. 
Tendinoos areh of levator ani = thiekening of obtorator faseia providing origin for levator ani; tendinoos areh of 
pelvie faseia = thiekening vvhere somatie and parietal membranoos pelvie faseias merge. 
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Drinary 


Pubis 



Drethra 


A. Left Lateral Víew, Male 


MALE: 




Puboprostaticus 
Pubococcygeus 
Puborectalis 
Muscle of uvula 
Reetovesiealis 


Muscles eompressing urethra: 



Internal urethral sphineter 

Pubovesicalis 

External urethral sphineter 


Vagina 


Drinary bladder 


Pubis 



Coccyx 


Drethra 


Perineal body 


B. Left Lateral View, Female 


FEMALE: 



Pubovesicalis 

Pubococcygeus 

Puborectalis 

Reetovesiealis 


Muscles eompressing urethra: 



Gompressor urethrae 
External urethral sphineter 


Muscles eompressing vagina: 

I Pubovaginalis 

I Llrethrovaginal sphineter 
(part of external urethral 
sphineter) 

Bulbospongiosus 



SUPPORTING AND COMPRESSOR/SPHINCTERIC MUSCLES OF PELVIS 


A. Male. B. Female. 
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Gorpora eavernosa 


Corpus spongiosum 


Membranous layer of 
subcutaneous tíssue 
of períneum (Golles faeia) 


Posterior serotal nerves 


Posterior serotal artery 


Bulbospongiosus 


lschiocavernosus 


Perineal membrane 


Períneal body 


Perineal braneh of posterior 
cutaneous nerve of thigh 


Superficial transverse perineal 


Anal eanal 


isehíal 

tuberosity 


External anal 
sphíneter 


Inferíor Víew 



Obturator faseia 
forming 
pudendal eanal 


Inferíor anal 
(reetal) nerve 


Levator aní 


Gluteus maxímus 


Inferior anal artery 


Perineal braneh of S4 


isehio-anal fossa 


Levator ani 


Gluteal eleft 


Anoeoeeygeal body 



DISSECTION OF MALE PERINEUM I 


Superficial disseetion. 

• The membranous iayer of subcutaneous tissue of the perineum was 
ineised and refieeted, opening the subcutaneous perineai eompartment 
(pouch) in which the cutaneous nerves course. 

• The perineai membrane is exposed between the three paired mnseies of 
the snperfieiai eompartment; aithongh not evident here, the mnseies are 
individnaiiy ensheathed with investing faseia. 

• The anai eanai is surrounded by the externai anai sphineter. The snperfieiai 
fibers of the sphineter anehor the anai eanai anterioriy to the perineai body 
and posterioriy, via the anoeoeeygeai body (iigament), to the coccyx and 
skin of the ginteai eieft. 


• isehio-anai (isehioreetai) fossae, from which fat bodies have been 
removed, iie on eaeh side of the externai anai sphineter. The fossae 
are aiso bound mediaiiy and snperioriy by the ievator ani, iateraiiy by 
the isehiai toberosities and obtnrator internos faseia, and posterioriy by 
the giuteus maximus overiying the sacrotuberous iigaments. An ante- 
rior reeess of eaeh isehio-anai fossa extends soperior to the perineai 
membrane. 

• in the iaterai waii of the fossa, the inferior anai (reetai) nerve emerges 
from the pndendai eanai and, with the perineai braneh of S4, snppiies the 
voinntary externai anai sphineter and perianai skin; most cutaneous twigs 
have been removed. 
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MALE PERINEUM 



Crus of penìs 


Bulb of penìs 


Perìneal membrane 


Internal anal sphlneter 


Pubococcygeus (levator ani) 


Perineal body (cut) 


Superficial 


Subcutaneous 


ineised external anal sphineter 


Musculofibrous continuation of 
longitudinal layer of rectum 


Sacrotuberous ligament 


A. Inferlor Vlew 



Parts of external 
anal sphlneter 


isehial tuberosity 


Obturator faseia 


Gluteus maximus 


isehio-anal fossa 


Iliococcygeus (levator ani) 


Gluteus maximus 


Anoeoeeygeal body 


Coccyx 


3.54 


DISSECTI0N OFTHE MALE PERINEUM II 


A. The superficial perineai muscies have been removed, reveaiing the 
roots ot the ereetiie bodies (crura and buib) ot the penis, attaehed to the 
ischiopubic rami and perineai membrane. On the ieft side, the super- 
fieiai and deep parts of the externai anai sphineter were ineised and 
refieeted; the underiying muscuiofibrous continuation of the outer iongi- 
tudinai iayer of the muscuiar iayer of the rectum is cut to reveai thieken- 
ing of the inner eireniar iayer that eomprises the internai anai sphineter. 

B. Rupture of the spongy urethra in the bulb of the penis results in 
extravasation (abnormal passage) of urine Into the subcutaneous 
perlneal eompartment. The attaehments of the membranous layer 
of subcutaneous tlssue determlne the dlreetlon and restrletlons of 
flow of the extravasated urlne. Urlne and blood may pass deep to the 
contlnuatlons of the membranous layer In the scrotum, penls, and 
inferior abdominal wall. The urine eannot pass laterally and inferiorly 
into the thighs because the membranous layer fuses with the faseia 
lata (deep faseia of the thigh), nor posteriorly into the anal triangle 
due to continuity with the perineal membrane and perineal body. 



Bloody 

extravasation 


Deep (Buck) 
faseia of penis 


Membranoos layer of 
subcutaneous tissue 
(Searpa's faseia) 


Dartos faseia 


Perforation 
of spongy urethra 


Bloody 

extravasation 


Fatty layer of 
perineal faseia 

Deep (Buck) 
faseia of penis 


Membranous layer of 
subcutaneous tissue 


B. Medìal view (from left) 
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Pubic symphysis 


Puboprostatic ligament 


Prostate 


Puborectalis 


Prostatìe orethra 


Reetovesieal septum 


Levator prostatae 


Internal anal sphineter 


Pubococcygeus 


Musculofibrous 
continuation of 


Border of 
urogenìtal hìatus 


Perineal body/reetovesieal septum 
Deep transverse perineal (cut end) 

lschìopubìc ramus 


External anal sphineter 


longitudinal muscular 
layer of rectum 


Ilìococcygeus 


Coccygeus 


* eolleetìvely 
constitute 


pelvie diaphragm 


A. Inferíor View 



isehíal tuberosity 


External anal sphineter 
(subcutaneous part) 


Sacrotuberous ligament 


Skin around anus 


Típ of coccyx 



DISSECTION OFTHE MALE PERINEUM III 


A. The perineal membrane and stmetnres snperfieial to it have been 
removed. The prostatie nrethra, base of the prostate, and reetnm are 
visible throngh the orogenital hiatns of the pelvie diaphragm. The osseo- 
fibrons boondaries are demonstrated. B. Rupture of the intermedi- 

ate part of the urethra results in extravasation of urine and blood 
into the deep perineal eompartment. The fluid may pass superiorly 
through the urogenital hiatus and distribute extraperitoneally around 
the prostate and bladder. 



Perineal 

membrane 


Peritoneum 


Bladder 


Prostate 


Bloody 

extravasation 

Pubic 

symphysis 


Torn and 
separated 
intermediate 
part of urethra 


External urethral 

sphineter 


B. Medial Víew (from left) 
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Pubic hair 
eovering 
pubic region 


Root of penis 


Body of penis 


Gorona of penis 


Glans penis 


Scrotum 



Spongy urethra 


Prepnee 


Glans of penis 


Scrotum 


B. Right Anterolateral View 



Superficial (external) 
inguinal ring 

External 

spermatie faseia 

Testicular artery 

Pampinform plexus 
of veins 

Ilio-inguinal nerve 

Snspensory ligament 
of penis 

Deferent duct 
(ductus deferens) 

Deep dorsal vein of penis 


Dorsal artery of penis 

Dorsal nerve of penis 

Epididymis 

External spermatie 
faseia 

Testis 


Glans penis 



GLANS, PREPUCE, AND 
NEUROVASCULAR BUNDLE OF PENIS 


A. Surface anatomy, penis circumcised. B. Uncircumcised 
penis. e. Vesseis and nerves of penis and eontents of sper- 
matie eord. 

in C: 

• The snperfieiai and deep faseiae eovering the penis are 
removed to expose the midiine deep dorsai vein and the 
biiaterai dorsai arteries and nerves of the penis. The tri- 
angniar snspensory iigament of the penis attaehes to the 
region of the pubic symphysis and biends with the deep 
faseia of the penis. 

• On the speeimen’s ieft, the spermatie eord passes 
throngh the externai ingninai ring and pieks up a eover- 
ing of externai spermatie faseia from the margins of the 
snperfieiai ingninai ring. 

• On the speeimen’s right, the eoverings of the spermatie 
eord and testis are ineised and refieeted, and the eon- 
tents of the eord are separated. 


e. Anterior View 
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A. Lateral View 


Dorsal artery 


Superficial 
dorsal vein 


Dorsal nerve 


Anastomosis 
of veins 


Deep dorsal vein 


Gorona of glans penis 


Prepnee or foreskin 



Glans penis 


External urethral orifiee 


Deep faseía of penís 


Corpus spongiosum 
(eontains spongy urethra) 


Frenulum of prepuce 


Eneireling vessels 
and nerves 





Pndendal nerve and branehes, eolored 
by region/formation traversed: 


Pelvis 

Gluteal region 

Pudendal eanal 

Deep perineal pouch 

Dorsum of penis 

Superficial perineum (superficial 
eompartment, isehio-anal fossae) 





Pndendalnerve 


Dorsal nerve of penis 


B. Medial View 



S2 


S3 


S4 


Anterior rami 


Inferior anal 
(reetal) nerve 


Perineal nerve: 

Muscular (deep) branehes 
Superficial braneh 



LAYERS AND NERVES OF PENIS 


A. Disseetion. The skin, subcutaneous tissue, and deep faseia of the penis and prepuce are refieeted 
separateiy. B. Distribution of pudendai nerve, right hemipeivis. Five regions transversed by the nerve are 
demonstrated. 
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Left ureter 
Right ureter 


Left ductus deferens 


Right ductus deferens 


Right seminal gland 



Intermediate (membranous) urethra 


Root of 


A. Lateral Víew 


Body of 


Corpus spongíosum 

Gorpora eavernosa, 

right and left 


Corpus cavernosum penis 


Intermediate 

(membranous) 

u reth ra 


Bulb of 
penis 


Crura 
of penis 


Left crus 


Right crus 



B. Laterai View 


Left crus 


Right crus —i 


Gians penis 


Intermediate 

(membranous) 

u reth ra 


Bulb of penis 


cavernosum penis 



Gorona of 


Glans penis 


e. Lateral View 



MALE UR0GENITAL SYSTEM, ERECTILE BODIES 


A. Pelvie eomponents of genital and orinary traets and ereetile bodies of perineom. B. Disseetion of male 
ereetile bodies (eorpora eavernosa and eorpns spongiosom). C. Corpus spongiosum and eorpora eavernosa, 
separated. The eorpora eavernosa are bent vvhere the penis is snspended by the snspensory ligament of the 
penis trom the pubic symphysis. The corpus spongiosum extends posteriorly as the bulb of the penis and 
terminates anteriorly as the glans. 
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Pubic symphysis 


DORSUM 


Deep dorsal vein 

Dorsal artery 
Dorsal nerve 


Transverse perineal 
ligament 

Deep artery of penis 


Intermediate urethra 



of penis 


Aeeessory artery 
to bulb 

Bulb of penis 


Artery to bulb 


Perineal 

membrane 


Skin 


Dorsal veins Snnprfinifll 



Subcutaneous 
tissue (Colles 


Dorsal 
Dorsal nerve 


Septum penis 


Deep artery 


Corpus cavernosum 
penis and its tunica 
albuginea 


lntercavernous septum 
of deep faseia 

Corpus spongiosum penis 
and its tunica albuginea 


faseia 


Spongy (penile) 
u reth ra 


URETHRAL SURFACE 


e. Transverse Seetion 


A. Anterior/lnferíor View 


Pubic symphysis 

Deep dorsal vein 
Dorsal nerve 

Dorsal artery 



of penis 


lschiopubic ramus 
Deep artery of penis 


lntrabulbar fossa 


of spongy urethra 


Corpus spongiosum 


Bulb of penis 


Crus of penis 


Ereetile tissue of 
glans penis 


Navicular fossa 
(urethra) 


D. Transverse Seetion 



eorona of glans penis 


Septum penis 


Corpus 
cavernosum penis 


Spongy (penile)urethra 


Corpus spongiosum penis 



E. Transverse Seetion 


B. Anterior View 



CR0SS SECTI0NS OF PENIS 


A. Transverse seetion throngh bulb ot penis with crura removed. The buib is cut posterior to the 
entry of the intermediate nrethra. On the ieft side, the perineai membrane is partiaiiy removed, 
opening the deep perineai eompartment. B. The crura and buib of penis have been seetioned 
obiiqueiy. The spongy urethra is diiated within the buib of the penis. C. Transverse seetion 
through body of penis. D. Transverse seetion through the proximai part of the gians penis. 
E. Transverse seetion through the distai part of the gians penis. 
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Right seminal gland 


Drinary bladder 


Prostate 


Seminal colliculus 



Bulbo-urethral gland 

and duct 


Root of penis 


A. Lateral Víew 


lntrabulbar fossa 



Parts of male orethra: 


lntramural (preprostatie) 
Prostatie 

Intermediate (membranous) 
Spongy (penile) 





Corpus spongiosum 


Gorpora eavernosa, 
right and left * 



Neek of glans 


Gorona of glans 




Navicular fossa 


Body of penis 




External 

nrethral 

orífiee 


Dorsal vein of penis 


Spermatie eord 


Gorpora eavernosa 


Adductors 


externus 


Femoral artery 
and vein 


Bulb of penis 

lntrabulbar fossa 
of spongy urethra 


Seiatie nerve 


isehio-anal fossa 


Gluteus maximus 



External urethral orifiee 


Glans penis 


Frenulum 
of prepuce 


Superficial 
perineal muscles 



Navicular fossa 


Llrethral lacuna 


Orifiees of urethral glands 


Corpus spongiosum penis 
Spongy (penile) urethra 



Levator ani (puborectalis) 


Anal eanal 


isehial tuberosity 


B. Transverse Seetíon, Inferíor View 


e. IJrethal Aspeet of Dístal Penís 




A. LJrethra and related structures. B. Transverse seetion ot body passing throngh the bulb ot the penis. 
e. Spongy nrethra, interior. A longitndinal ineision was made on the urethral surface ot the penis and earried 
through the tloor of the urethra, allowing a view of the dorsal surface of the interior of the nrethra. 
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Mons pubìs 


External pudendal vessels 


Termination of 
round lígament of uterus 


Dígital proeess of fat 


Labium majus (cut surface) 


Labium minus 


Vestibule of vagina 


Inferíor Víew 


Prepuce of elitoris 



Ilío-inguinal nerve 


External pudendal vessels 


Glans of elitoris 


Perineai braneh of posteríor 
cutaneous nerve of thigh 


Labium majus (cut surface) 


Posteríor labíal nerve 


Superficial perineal vessels 


Inferior anal (reetal) vessels 
isehio-anal fossa 


RIGHT 


LEFT 



FEMALE PERINEUM I 


Superficial disseetion. 

On the right side ot the speeimen: 

• A iong digitai proeess ot tat iies deep to the tatty subcutaneous tissue and deseends into the iabium majus. 

• The round iigament ot the uterus ends as a branehing band ot taseia that spreads out superticiai to the 
tatty digitai proeess. 

On the iett side ot the speeimen: 

• Most ot the tatty digitai proeess is removed. 

• The mons pubis is the rounded tatty prominenee anterior to the pubic symphysis and bodies ot the pubic 
bones. 

• The posterior iabiai vesseis and nerves (S2, S3) are joined by the perineai braneh ot the posterior cutaneous 
nerve ot thigh (S1, S2, S3) and run anterior to the mons pubis. At the mons pubis, the vesseis anastomose 
with the externai pudendai vesseis, and the nerves overiap in suppiy with the iiio-inguinai nerve (L1). 
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Bulbospongiosus 


lschiocavernosus 


Dorsal nerve of elitoris 


Perineai membrane 


Perineal braneh of posteríor 
cutaneous nerve of thígh 


Branehes of 
perineal nerve 



Superficial 


Superficiai transverse perineai 

Dorsal nerve of elítoris 

Perineal nerve 
Pudendalnerve 
Inferíor anal (reetal) nerve 


maximus 


Externai anai sphineter 


A. Inferíor View 



Anterior iabiai 
nerve 


Dorsai nerve 
of eiitoris 


Posterior iabiai 
nerves 


Deep perineai 


nerve 



Perineai braneh of 
posterior cutaneous 
nerve of thigh 



INNERVATION OFTHE FEMALE PERINEUM 


inferior reetai 
(anai) nerve 


A. and B. The anterior aspeet ot the perineom is soppiied by anterior 
iabiai nerves, derived trom the iiio-inguinai nerve and genitai braneh of 
the genitofemorai nerve. The pudendai nerve is the main nerve of the 
perineum. Posterior iabiai nerves, derived from the superficiai perineai 
nerve, suppiy most of the vuiva. The deep perineai nerve suppiies the 
orifiee of the vagina and superficiai perineai muscies; and the dorsai 
nerve of the eiitoris suppiies deep perineai muscies and sensations to 
the eiitoris. The inferior anai (reetai) nerve, aiso from the pudendai nerve, 
innervates the externai anai sphineter and the perianai skin. The iaterai 
perineum is suppiied by the perineai braneh of the posterior cutaneous 
nerve of the thigh. C. To relieve the pain experienced during ehildbirth, 
pudendal nerve bloek anesthesia may be performed by injeeting 
a loeal anesthetie agent into the tissue surrounding the pudendal 
nerve, near the isehial spine. A pudendal nerve bloek does not abol- 
ish sensations from the anterior and lateral parts of the perineum. 
Therefore, an anesthetie bloek of the ilio-inguinal and/or peri- 
neai braneh of the posterior cutaneous nerve of the thigh may 
also need to be performed. 



Inferior clunial 
nerves 


B. lnferíorView 



Ilio-inguinal nerve bloek site 


Perineal braneh of posterior 
cutaneous nerve of thigh 

isehial spine (pndendal 
nerve bloek site) 

Sacrospinous ligament 

Pudendal nerve 


e. Inferíor Víew 
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Mons pubis 


Round ligament of uterus 


Dígítai proeess of fat 


Prepuce of elitorís 


Glans of elitoris 


Frenuluni of elitoris 


Drethral orifiee 


Vaginal orifiee 


Perineal membrane 


Anterior reeess of isehio-anal fossa 


Inferior View 



Suspensory ligament of elitoris 


Faseia lata 


Bulbospongiosus 


lschiocavernosus 


Superficial transverse perineal 


isehio-anal fossa 


Anus 


3.63 


FEMALE PERINEUM II 


• Note the thiekness ot the subcutaneous tatty tissue ot the mons pubis and the encapsuiated digitai proeess 
ot tat deep to this. The suspensory iigament ot the eiitoris deseends trom the iinea aiba. 

• Anterioriy, eaeh iabium minus torms two iaminae or toids: the iaterai iaminae ot the iabia pass on eaeh side 
ot the gians eiitoris and unite, torming a hood that partiaiiy or eompieteiy eovers the gians, the prepuce 
(toreskin) ot the eiitoris. The mediai iaminae ot the iabia merge posterior to the gians, torming the trenuium 
ot the eiitoris. 

• There are three muscies on eaeh side: buibospongiosus, ischiocavernosus, and superficiai transverse peri- 
neai; the perineai membrane is visibie betvveen them. 

• The buibospongiosus muscie overiies the buib ot the vestibuie and the great vestibuiar giand. in the 
maie, the muscies ot the two sides are united by a median raphe; in the temaie, the oritiee ot the vagina 
separates the right trom the ieft. 
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Pubic symphysis 


Superficial dorsal vein 




Crus of elìtorìs 


Drethral orifiee 


Perineal membrane 


Vaginal orifiee 


Perineal branehes 


Duct of left greater vestibular gland 


Perineal membrane 


Ríght greater 
vestibular gland 

and duct 


Bulbospongiosus 


Levator 


A. Inferíor Víew 




Pubic symphysis 




Glans 
Crus 


of 

elítoris 


B 


Vaginal wall 


Levator aní 


isehial tuberosity 


Anus 



FEMALE PERINEUM III 


A. Deeper disseetion. B. Ciitoris. 

in A: 

• The buibospongiosus muscie is refieeted on the right side and mostiy 
removed on the ieft side; the posterior portion of fhe buib of fhe vesfibuie 
and fhe greafer vesfibuiar giand have been removed on fhe ieft side. 

• The gians and body of fhe eiiforis is dispiaeed fo fhe righf so fhaf fhe disfri- 
bufion of fhe dorsai vesseis and nerve of fhe eiiforis ean be seen. 

• Homoiogues of fhe buib of fhe penis, fhe buibs of fhe vesfibuie exisf as fwo 
masses of eiongafed ereefiie fissue fhaf iie aiong fhe sides of fhe vaginai 
orifiee; veins eonneef fhe buibs of fhe vesfibuie fo fhe gians of fhe eiiforis. 


• On the speeimen’s right side, the greater vestibuiar giand is situated at the 
posterior end of fhe buib; bofh sfrucfures are eovered by buibospongiosus 
muscie. 

• On fhe speeimen’s ieft side, the buib, giand, and perineai membrane are 
cut away, thereby reveaiing the externai aspeet of fhe vaginai waii. 

n B: 

• The body of fhe eiiforis, eomposed of fwo crura (eorpora eavernosa), is 
eapped by fhe gians. 
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Pubìc symphysis 


Obturator externus 


eiitoris (cut surface) 


IJrethrovaginal sphineter 


Labium minus (cut surface) 


Vestibule of vagina 


Pubovaginalis 


Coccygeus 


External 
anal sphineter 


Gluteus maximus 


A. Inferior View 
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orifiee with 
carunculae 


Vaginal wall 


Levator ani 


Internal pudendal 
vessels 


isehial tuberosity 


Perineal body 


Sacrotuberous 

ligament 


isehio-anal fossa 


Anoeoeeygeal body 


»' 


Coccyx 



Pubic 
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orifiee 



isehial 

tuberosity 

Anus 


Coccyx 


Llrogenital triangle 
Anal triangle 



FEMALE PERINEUM IV 


A. Deep perineal eompartment. The perineal membrane and smooth mus- 
ele eorresponding in position to the deep transverse perineal mnsele in the 
male have been removed. 

• The most anterior and medial part of the levator ani muscle, the pubo- 
vaginalis, passes posterior to the vaginal orifiee. 

• The nrethrovaginal sphineter, part of the external nrethral sphineter of the 
female, resfs on fhe urefhra and sfraddles fhe vagina. 

• The labia minora (cuf short here) bound the vestibule of fhe vagina. 

A. and B. The osseoligamenfons boundaries of fhe diamond-shaped 
perineum are fhe pubic symphysis, ischiopubic rami, isehial fuberosifies, 
sacrotuberous ligaments, and coccyx. For deseriptive purposes, a trans- 
verse line eonneeting the isehial tuberosities subdivides the diamond into 
urogenital and anal triangles. 


B. Inferior View 
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FEMALE PERINEUM 


w 


Digital proeess of fat 

(cut surface) 


Faseia lata eovering 
adductor muscle of thigh 


Dorsal nerve of elitoris 

Dorsal artery of elitoris 

Perineal membrane (cut edge) 

Internal pudendal vein 

Pudendal nerve 
Internal pudendal artery 


Inferìor View 



Prepuce of elitoris 


Crus of elitoris 

Bulb of vestibule 
(cut anterior end) 


Smooth muscle (in female) 

Greater vestibular gland and duct 
isehio-anal fossa 
isehio-anal fat body 

Anus 



FEMALE PERINEUM V 


This is a different disseetion than the previons series, with the vuiva ondisseeted eentraiiy but the perineum 
disseeted deepiy on eaeh side. Aithough most of the perineai membrane and buibs of the vestibuie have been 
removed, the greater vestibuiar giands (structures of the superficiai perineai eompartment) have been ieft in 
piaee. The deveiopment and extent of the smooth muscie iayer eorresponding in position to the voiuntary deep 
transverse perineai muscies of the maie are highiy variabie, being reiativeiy extensive in this ease, biending 
eentraiiy with voiuntary fibers of the externai urethrai sphineter and the perineai body. 

The greater vestibular glands are usually not palpable, but are so when inteeted. Occlusion of the 
vestlbular gland duct ean predlspose the lndlvldual to infeetion of the vestibular giand. The gland ís 
the slte or orlgln ot most vulvar adenoeareinomas (eaneers). Bartholinitis, Inflammatlon ot the greater 
vestibular (Bartholin) glands, may result from a number of pathogenie organisms. infeeted glands may 
enlarge to a diameter of 4 to 5 em and impinge on the wall of the rectum. Occlusion of the vestibular gland 
duct without infeetion ean result in the accumulation ot mucin (Bartholin eyst). 
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FEMALE PERINEUM 



Femoral vein 


Obturator externus 


Obturator internus 


Puborectalis 



Pubic symphysis 


Llrethra 

Vagina 


Rectum 


lschium 


Anoeoeeygeal body 


Gluteus maximus 


A. Transverse Seetion 




Vagina 


Femoral artery 


Great saphenous vein 


Femoral vein 


Lymph nodes 


Profunda femoris artery 


Rectus femoris 


Branehes of femoral 


Pectineus 


Adductor muscles 


lschium 


Gluteus maximus 



isehio-anal fossa 


Smooth muscle 
of deep perineal 
eompartment 


Puborectalis 


Anal eanal 


Obturator internus 


Tensor faseiae latae 


Vastus lateralis 


Femur 


Seiatie nerve 


B. Transverse Seetíon 



FEMALE PERINEUM V 


A. Seetion throogh vagina and orethra at base of orinary biadder. B. Seetion throngh vagina, nrethra, and 
crura of eiitoris. 
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IMAGING AND SEGTIONAL ANATOMY OF PELVIS AND PERINEOM 


w 



ANTERIOR 

(ANT) 



POSTERIOR 

(POST) 


A 

Anus 

LA 

Levator ani 

Ad 

Addoetor moseles 

Max 

Gluteus maximus 

Bi 

Bieeps femoris tendon 

Med 

Giuteus medius 

Bu 

Bulb of penis 

Min 

Giuteus minimus 

Cav 

Corpus cavernosum penis 

OE 

Obturator externus 

ee 

Coccygeus 

01 

Obturator internus 

Cox 

Coccyx 

OV 

Obturator vesseis and 

Cr 

Crusofpenis 


nerve 

DD 

Ductus deferens 

P 

Prostate 

DVP 

Dorsai vein of penis 

PB 

Perineal body 

EA 

External iliae artery 

Pee 

Pectineus 

EAS 

External anai sphineter 

PF 

Profunda femoris artery 

EV 

External iliae vein 

Pir 

Piriformis 

F 

Femur 

PR 

Puborectalis 

FA 

Femorai artery 

PS 

Psoas 

FN 

Femorai nerve 

PV 

Pudenai vessels and nerves 

FV 

Femorai vein 

QF 

Quadratus femoris 

GC 

Giuteai eieft 

R 

Rectum 

GSV 

Great saphenous vein 

RA 

Rectus abdominis 

GT 

Greater troehanter 

RF 

Rectus femoris 

GV 

Superior gluteai vein 

RP 

Root of penis 

HdF 

Head of femur 

Sar 

Sartorius 

1 

Body of ischium 

Se 

Spermatie eord 

lA 

Internai iliae artery 

se 

Sigmoid eolon 

lAF 

isehio-anal fossa 

SG 

Seminal gland 


(parareetal fat) 

SM 

Sigmoidal vessels in 

le 

lschiocavernosus 


mesentery of sigmoid eoion 

lE 

Inferior epigastrie vesseis 

Sn 

Seiatie nerve 

IL 

Iiiacus 

SP 

Superior ramus of pubis 

IP 

liiopsoas 

SR 

Sacrum 

IPR 

lschiopubic ramus 

Sy 

Pubic symphysis 

IR 

Inferior pubic ramus 

u 

Urethra 

IS 

isehiai spine 

UB 

Urinary bladder 

IT 

isehial tuberosity 

VI 

Vastus intermedius 

IV 

Internal iliae vein 




(Organs/structures of male pelvis and perineum are in boldfaee) 




TRANSVERSE (AXIAL) MRIs AND SEGTIONAL 
SPEGIMEN OF MALE PELVIS AND PERINEDM, 
INFERIORVIEVVS 


A.-D. MRIs. E. Anatomieal seetion. 





















Pelvis and Perinenm 

IMAGING AND SEGTIONALANATOMY OF PELVIS AND PERINEOM 






Middle saeral artery 


Lateral saeral arteries 


Soperior gluteal artery 


Obturator artery 

Medial circumflex femoral artery 

Lateral circumflex 
femoral artery 



eommon iliae artery 
Internal iliae artery 

External iliae artery 

Inferior gluteal artery 

Vesieal artery 
Femoral artery 

Obturator artery 
Internal pudendal artery 

Femoral artery 


Anteroposterìor Vìew 
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IMAGING AND SEGTIONAL ANATOMY OF PELVIS AND PERINEOM 



SUPERIOR 



INFERIOR 



A 



C 


B 



A 

Anus 

LS 

Lumbosacral trunk 

Ad 

Addoetors 

OE 

Obturator externus 

CA 

eommon iliae artery 

01 

Obturator internus 

Cav 

Corpus cavernosum penis 

P 

Prostate 

Cs 

Corpus spongiosum penis 

Pee 

Pectineus 

ev 

eommon iliae vein 

PS 

Psoas 

DC 

Deseending eolon 

Pu 

Pubic bone 

EA 

External iliae artery 

PV 

Pelvie vessels and nerves 

EV 

External iliae vein 

R 

Rectum 

FA 

Femoral artery 

Sae 

Sacrum 

FV 

Femoral vein 

se 

Sigmoid eolon 

HdF 

Head of femur 

SG 

Seminal gland 

IL 

Iliacus 

Sy 

Pubic symphysis 

In 

Small intestine 

u 

Orethra 

IR 

LA 

Inferior reetal nerve and vessels 
Levator ani 

UB 

Orinary bladder 



eORONAL MRIs OF MALE PELVIS AND PERINEOM, ANTERIOR VIEWS 
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MALE 


FEMALE 




Median Seetion, Male 


Medìan Seetìon, Female 



Median MRI Sean, Male 


Male; 

A 

Anus 

B 

Bulb of penis 

Co 

Coccyx 

Cav 

Corpus cavernosum penis 

Cs 

Corpus spongiosum penis 

P 

Prostate 

PP 

Prostatie venous plexus 

R 

Rectum 

RA 

Rectus abdominis 

RF 

Retropubic fat 

RVP 

Reetovesieal pouch 

S 

Sacrum 

SG 

Seminal gland 

SN 

Saeral nerves 

sy 

Pubic symphysis 

UB 

Urinary bladder 


ANTERIOR 


SOPERIOR 



INFERIOR 



POSTERIOR 


Female 

Female; 


B 

Body of uterus 

e 

Cervix of uterus 

Co 

Coccyx 

E 

Endometrium 

EF 

Endopelvie faseia 

F 

Fundus of uterus 

M 

Myometrium 

R 

Rectum 

RA 

Rectus abdominis 

S 

Sacrum 

Sy 

Pubic symphysis 

UB 

Urinary bladder 

V 

Vagina 

VU 

Vesico-uterine pouch 



3.71 


MEDIAN MRIs OF MALEAND FEMALE PELVIS AND PERINEOM 
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IMAGING AND SEGTIONAL ANATOMY OF PELVIS AND PERINEOM 


r 




c 


A 

Anus 

M 

Myometrium 

AC 

Acetabulum 

Max 

Gluteus maximus 

Ad 

Adductor muscles 

OE 

Obturator externus 

AS 

Anterior superior iliae spine 

01 

Obturator internus 

BC 

Body of elitoris 

Ov 

Ovary 

CC 

Crus of elitoris 

ONV 

Obturator nerve and vessels 

EA 

External iliae artery 

Pd 

Pudendal nerve and vessels 

EF 

Endopelvie faseia 

Pee 

Pectineus 

EV 

External iliae vein 

PIR 

Piriformis 

FA 

Femoral artery 

Pm 

Perineai membrane 

FN 

Femoral nerve 

Pu 

Pubic bone 

FV 

Femoral vein 

QF 

Quadratus femoris 

GC 

Gluteal eleft 

R 

Rectum 

HdF 

Head of femur 

RA 

Rectus abdominis 

1 

Ilium 

RF 

Recto-uterine foid 

lAF 

isehio-anal fossa 

RL 

Round iigament 

lE 

Inferior epigastrie vessels 

S 

Sacrum 

In 

Intestine 

SP 

Superior ramus of pubis 

IP 

Iliopsoas 

Sy 

Pubic symphysis 

IPR 

lschiopubic ramus 

u 

Uterus 

IT 

isehial tuberosity 

UB 

Urinary biadder 

LA 

Levator ani 

Ur 

Urethra 

Lin 

Linea alba 

V 

Vagina 

LM 

Labia majus 

Ve 

Vestibuie 



A.-C. MRIs. 
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POSTERIOR 




TRANSVERSE (AXIAL) MRIs AND SEGTIONAL SPEGIMENS OF FEMALE PELVIS 
AND PERINEOM, INFERIOR VIEWS (CONTINUED) 


D. and F. MRIs. E. and G. Anatomieal seetions. 


I 
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IMAGING AND SEGTIONAL ANATOMY OF PELVIS AND PERINEOM 




BL 

Broad ligament 

OE 

Obturator externus 

E 

Endometrìum 

OI 

Obturator internus 

F 

Ovarìan follìele 

P 

Pectineus 

FU 

Fundus of uterus 

PM 

Perineal membrane 

HdF 

Head of femur 

S 

Sigmoid eolon 

I 

Ilium 

Se 

Sacrum 

lA 

Internal iliae artery 

Sl 

Saero-iliae joint 

IV 

Internal iliae vein 

u 

Orethra 

IS 

Internal urethral sphineter 

UB 

Orinary bladder 

LS 

Lumbosacral trunk 

Ut 

Uterus 

M 

Myometrium 

V 

Vagina 

0 

Ovary 






eORONAL MRIs OF FEMALE PELVIS AND PERINEOM, ANTERIOR VIEWS 


ANTERIOR 


Drinary bladder 
(distended) { 1 ) 



A. Longìtudìnal Seetìon 




POSTERIOR 

Fundus of 
uterus ( 5 ) 

Endometrium ( 6 ) 

Myometrium ( 7 ) 


SOPERIOR 



Longitudìnal US Seetion 



ULTRASOUND SGANS OF FEMALE PELVIS 


A. Median (transabdominal) nltrasonnd sean and orientation dravving (nnmbers in parentheses eorrespond to 
labels on the oltrasonnd sean). 
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ANTERIOR 



POSTERIOR 


B. Transverse (Axìal) Sean 


e. Transverse (Axial) Sean 



Llrinary bladder 
(distended) (7) 


Right 
ovary [ 2 ) 


Broad 
ligament (5) 

Uterus (4) 
Intestine (5) 



Broad 

ligament (6) 


Left ovary (7) 

Ovarian folliele (5) 

Endometrium and 
endometrial eanal (5) 

Myometrium 

[ 10 ] 


B and C 





D. Sagíttal Sean 


3.74 


ULTRASOUND SGANS OF FEMALE PELVIS (CONTINUED) 


B. and e.Transabdominal axial (transverse) sean throngh uterus and ovaries. 

Transabdominal US seanning requires a fully distended urinary bladder 
to displaee the bowel loops from the pelvis and to provide an acoustical 
window through which to observe pelvie anatomy. 


D. Transvaginal sagittal sean of left ovary (numbers in parentheses eorre- 
spond to labels on the ultrasound seans). Transvaginal and transreetal 

ultrasonography enables the plaeing of the probe eloser to the structures 
of interest, allowing inereased resolution. 
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IMAGING AND SEGTIONAL ANATOMY OF PELVIS AND PERINEOM 


w 


Fundus 



A. Goronal Seetion 


Left uterus 


Right uterus 



Right cervix 


Inferíor View 


e. Posterior View 



B. Hysterosalpingogram of Normal Uterus, Anteroposteríor Víew 


KEY for B: 

UC Uterine eavity 

P Parareetal fossae 

VS Vaginal speculum 

ÁÁ Uterinetubes 

e Gatheter in eervieal eanal 




D. Hysterosalpíngogram of Bieornate Uterus, Anteroposterior Víew 


KEY for D: 

1 and 2 Dterine eavities F Dterine tubes 

E Gervieal eanal I lsthmus of uterine tubes 



RADIOGRAPH OF UTERUS AND UTERINETUBES (HYSTEROSALPINGOGRAM) 


A. Goronal seetion of uterus. B. During hysterosalpingography, racliopaque material is injeeted into the uterus 
through external os of the uterus. If normal, eontrast medium travels through the triangular uterine eavity (UC) 
and uterine tubes (arrowheadá) and passes into the parareetal fossae (P) of the peritoneal eavity. The female 
genital traet is in direet communication with the peritoneal eavity and is, therefore, a potential pathway for the 
spread of an infeetion from the vagina and uterus. C. Illustration of duplicated uterus. D. Hysterosalpingogram 
of a bieornate (‘‘two-horned”) uterus. 
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OVERVIEVV OF VERTEBRAL GOLOMN 



7 eervìeal 
vertebrae 


12thoracíc 

vertebrae 



Intervertebral 

foramina 


Intervertebral 

dises 


5 lumbar 
vertebrae 


Hip bone 


Sacrum 


Coccyx 


A. Lateral Vlew 


Spinal eord 


Spinons 

proeess 

eSFin 

snbaraehnoid 

spaee 


Intervertebral 

dise 


Fat in 
epidnral 
spaee 



B. Saglttal MRI 



OVERVIEVV OF VERTEBRAL COLUMN 


A. Vertebral column shovving articulation vvith skull and hip bone. B. Sagittal 

MRI, lateral view. 

• The vertebral column usually eonsists of 24 separate (presaeral) verte- 
brae, 5 fused vertebrae in the sacrum, and variably 4 fused or separate 
eoeeygeal vertebrae. Of the 24 separate vertebrae, 12 support ribs (tho- 
raeie), 7 are in the neek (eervieal), and 5 are in the lumbar region (lumbar). 

• Vertebrae contributing to the posterior walls of the thoraeie and pelvie 
eavities are eoneave anteriorly; elsewhere (in the eervieal and lumbar 
regions) they are convex anteriorly. 


• The spinal nerves exit the vertebral (spinal) eanal via the intervertebral (IV) 
foramina. There are 8 eervieal, 12 fhoraeie, 5 lumbar, 5 saeral, and 1 fo 
2 eoeeygeal spinal nerves. 

• Nofe fhe size and shape of fhe vertebral bodies, the direetion of fhe spinous 
proeesses, eerebrospinal fluid (CSF) in fhe subarachnoid spaee, and fhe 
spinal eord in fhe vertebral eanal (in B). 
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Primary curvature: 



Primarv* and seeondarv** 

curvatures: 


Vertebral 

regions/levels: 


Gervieal 

lordosis** 


Thoraeie 

kyphosis 


A. Lateral View 


Halves of neural areh 



Centrum 


Neurocentral 


hyaline eartilage 


B. Superior View 



Vertebral 

areh 


Saeroeoeeygeal 

kyphosis* 


Body 


e. Lateral View 



Sacrum 


t 



CURVATURES OF VERTEBRAL C0LUMN 


A. Fetus. Note the C-shapecl curvature of the fetal spine, vvhieh is eoneave 
anteriorly over its entire length. B. Development of the vertebrae. At birth, 
a vertebra eonsists of three bony parts (two halves of the neural areh and 
the eentrnm) united by hyaline eartilage. At age 2, the halves of eaeh neural 
areh begin to fuse, proeeeding from the lumbar to the eervieal region; at 
approximately age 7, the arehes begin to fuse to the centrum, proeeeding 
from the eervieal to lumbar regions. C. Adult. The four curvatures of the adult 
vertebral column include the eervieal lordosis, vvhieh is convex anteriorly and 
lies betvveen vertebrae C1 and T2; the thoraeie kyphosis, vvhieh is eoneave 


anteriorly, betvveen vertebrae T2 and T12; the lumbar lordosis, convex anteri- 
orly and lying betvveen T12 and the inmbosaeral joint; and the saeroeoeeygeal 
kyphosis, eoneave anteriorly and spanning from the inmbosaeral joint to the 
tip of the coccyx. The anteriorly eoneave thoraeie kyphosis and saeroeoeey- 
geal kyphosis are primary curves, and the anteriorly convex eervieal lordosis 
and lumbar lordosis are seeondary curves that develop after birth. The eervi- 
eal lordosis develops when the ehild begins to hold the head up, and the 
lumbar kyphosis develops when the ehild begins to walk. 
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A. Lateral View 




B. Posteríor View 


Gervieal 

vertebrae 


1 


Thoraeie 

vertebrae 


Lumbar 

vertebrae 


Sacrum 




Coccyx (1 - 4) 


e. Anteríor Víew 



THREE VIEVVS OF VERTEBRAL COLUMN 


• The vertebral bodies (VB) vary in size and shape. 

• Transverse proeesses (TVP) in the eervieal region are direeted laterally, 
interiorly, and anteriorly. In the thoraeie region, the vertebrae have faeets 
for artieolation with the ribs (FT); theTVPs are direeted laterally, posteriorly, 
and soperiorly; and are stoot. In the lombar region, the TVPs point laterally 
and are long and slender. 


• Generally, spinoos proeesses (SP) are bifid in Gaoeasians in the eervieal 
region, long and spinelike in the thoraeie region, and stoot and oblong in 
the lombar region. The eervieal and thoraeie SPs often overlap the adja- 
eent, inferior vertebrae. 
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Spinous proeess 


Inferior articular proeess 


Inferior articular faeet 


Transverse proeess 



Superior articular faeet 


Vertebral body 


A. Superíor View 


Parts of vertebral areh 


Superior vertebral noteh 


Superior articular proeess 


Transverse proeess 


Spinous proeess 


Inferior articular proeess 


Inferior 


Pediele 



lnterarticular part 


Vertebral body 


B. Lateral View 


4.4 


A typieal vertebra (e.g., the 2ncl Inmbar vertebra) eonsists of the follovving 
parts: 

• A vertebral body, sitoated anteriorly, fonetions to sopport vveight. 

• The vertebral areh eonsists of two eolnmnar pedieles, one on eaeh side, 
vvhieh arise from the body, and two flat plates ealled laminae that unite 
posteriorly in the midline. The vertebral foramen is enelosed by the ver- 
tebral body and areh. Collectively, the vertebral foramina eonstiMe the 
vertebral eanal, in which the spinal eord lies. The function of a vertebral 
areh is to proteet the spinal eord. 


• Three proeesses, two transverse and one spinous, provide attaehment for 
muscles and are the levers that help move the vertebrae. 

• Four articular proeesses, two superior and two inferior, eaeh have an artie- 
ular faeet. The articular proeesses projeet superiorly and inferiorly from 
the vertebral areh and eome into apposition with the articular faeet of the 
eorresponding proeesses of the vertebrae above and below. The direetion 
of the articular faeets determines the nature of the movement between 
adjaeent vertebrae. 
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Elements of 

transverse 

proeess 


Neural areh 


Neurocentral junction 
Foramen transversarium 


Transverse 
(posterior tubercle) 

Gostal 
(anterior tubercle) 



Centrum 


Gervìeal vertebra 


Rib 


Transverse proeess 



Head of rib 


junction 


Centrum 


Elements 


Transverse 

eostal 



Thoraeíe vertebra 


Lumbar vertebra 


Elements 


Transverse 


eostal 



Centrum 


Saeral vertebra 


Superlor Vlews 



HOMOLOGOUS PARTS OF VERTEBRAE 


A rib is a free eostai eiement in the thoraeie region; in the eervieai and inmbar regions, it is represented by the 
anterior part of a transverse proeess, and in the saernm, by the anterior part of the iaterai mass. The heads of 
the ribs (thoraeie region) artieniate with the sides of the vertebrai bodies posterior to the nenroeentrai jonetion 
and the tobereies of the ribs artieniate with the transverse proeesses of the vertebrae. 
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(uncinate proeess) 


Gervieal vertebrae 



Superior 
articular faeet 


Faeet for 
tubercle of rib 


Transverse 

proeess 


flexion 

extension 


lateral flexion to right 


lateral flexion to left 


rotation to left 


rotation to right 


Superior 
articular faeet 


Thoraeie vertebrae 


Lumbar vertebrae 


Superìor Views - arrovvs indieate direetion 
of movement of superior adjaeent vertebra 
(not shovvn) relative to the inferior vertebra 
(shovvn here) 



Uncus of body 
(uncinate proeess) 


Zygapophysial 
(faeet) joint 


articular faeet 


Superior articular faeet 



Zygapophysial 
(faeet) joint 


Faeets for 
head of rib 



Lateral Views - arrovvs indieate direetion 
of movement of the superior and inferior 
vertebra relative to eaeh other 



VERTEBRAL FEATJRES AND MOVEMENTS 


Direetion of movement is indieated by arrows. 

• in the thoraeie and inmbar regions, the artieoiar proeesses/faeets iie pos- 
terior to the vertebrai bodies and in the eervieai region posteroiaterai to the 
bodies. Soperior artieoiar faeets in the eervieai region faee mainiy supe- 
rioriy, in the thoraeie region, mainiy posterioriy, and in the iumbar region, 
mainiy mediaiiy. The ehange in direetion is graduai from eervieai to tho- 
raeie but abrupt from thoraeie to iumbar. 

• Aithough movements betvveen adjaeent vertebrae are reiativeiy smaii, 
espeeiaiiy in the thoraeie region, the summation of aii the smaii move- 
ments produces a eonsiderabie range of movement of the vertebrai eoi- 
umn as a whoie. 


• Movements of the vertebrai coiumn are freer (have greater range of 
motion) in the eervieai and iumbar regions than in the thoraeie region. 
Laterai bending is freest in the eervieai and iumbar regions; fiexion of 
the vertebrai coiumn is greatest in the eervieai region; extension is most 
marked in the iumbar region, but the interioeking articuiar proeesses pre- 
vent rotation. 

• The thoraeie region is most stabie because of the externai support gained 
from the articuiations of the ribs and eostai eartiiages with the sternum. 
The direetion of the articuiar faeets permits rotation, but fiexion, extension, 
and iaterai bending are severeiy restrieted. 
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A. Lateral Víew 



C. Lateral Víew 



E. Anterior View 



B. Lateral Víew 



D. Lateral Víew 




F. Oblique Víew 



SURFACE ANATOMY WITH RADIOGRAPHIG GORRELATION OF SELEGTED MOVEMENTS OFTHE GERVIGAL SPINE 


A. Extension of the neek. B. Radiograph of the extended eervieai E. Head turned (rotated) to ieft. F. Radiograph of eervieai spine rotated 

spine. e. Fiexion of the neek. D. Radiograph of the fiexed eervieai spine. to ieft. 
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A. Lateral View 



B. Lateral View 



e. Lateral Vlew 



D. Anterlor View 



E. Anteroposterior View 



SURFACE ANATOMY WITH RADIOGRAPHIG GORRELATION OF SELEGTED MOVEMENTS OF THE LUMBAR SPINE 


A. Radiograph of the extended lombar spine. B. Flexion and extension of 
the trnnk. C. Radiograph of the flexed Inmbar spine. D. Lateral flexion (side 
flexion) of the trnnk. E. Radiograph of the Inmbar spine dnring lateral bending. 

The range of movement of the vertebral eolnmn is limited by the thiek- 
ness, elastieity, and eompressibility of the IV dises; shape and orientation of 


the zygapophysial joints; tension of the joint eapsnles of the zygapophysial 
joints; resistanee ot the ligaments and baek mnseles; eonneetion to thoraeie 
(rib) eage and bulk of surrounding tissue. 
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CERVICAL SPINE 


Posterior toberele 


Posterior 


Soperior artieolar faeet 


Foramen transversariom 
Transverse proeess 


Anterior 



Anterior toberele 


Inferior artieolar proeess 


Transverse proeess 


Soperior artieolar faeet 


Dens (odontoid proeess) 


Transverse proeess: 


Posterior toberele 

Groove for 
spinal nerve 

Anterior toberele 



Axis (C2) 


TABLE 4.1 TYPIOAL CERVICAL VERTEBRAE (C3-C7)a 


Part 

Distinetive Gharaeteristies 

Body 

Small and wider from side to side than anteroposteriorly; supe- 
rior surface is eoneave with an uncus of body (uncinate proeess 
bilaterally); inferior surface is convex 

Vertebral foramen 

Large and triangular 

Transverse proeesses 

Foramina transversaria small or absent in vertebra C7; vertebral 
arteries and aeeompanying venous and sympathetie plexuses 
pass through foramina, except C7 foramina, which transmits only 
small aeeessory vertebral veins; anterior and posterior tubercles 
separated by groove for spinal nerve 

Articular proeesses 

Superior articular faeets direeted superoposteriorly; inferior 
articular faeets direeted infero-anteriorly; obliquely plaeed faeets 
are most nearly horizontal in this region 

Spinous proeess 

Short (C3-C5) and bifid, only in Caucasians (C3-C5); proeess 
of C6 is long but that of C7 is longer; C7 is ealled “vertebra 
prominens” 


^ei and C2 vertebrae are atypieal. 


Foramen transversariom 



Spinoos proeess 


Uncus of body 
(uncinate proeess) 



Articular proeess 




4 . 


The bodies of the eervieal vertebrae ean be disloeated in neek injories 
with less foree than is required to fracture them. Because of the large 
vertebral eanal in the eervieal region, slight disloeation ean occur with- 
out damaging the spinal eord. When a eervieal vertebra is severely dislo- 
eated, it injures the spinal eord. If the disloeation does not result in “faeet 
jumping” with loeking of the displaeed articular proeesses, the eervieal 
vertebrae may self-reduce (“slip baek into plaee”) so that a radiograph 
may not indieate that the eord has been injured. MRI may reveal the 
resulting soft tissue damage. 

Aging of the IV dise eombined with the ehanging shape of the ver- 
tebrae results in an inerease in eompressive forees at the periphery of 
the vertebral bodies, where the dise attaehes. In response osteophytes 
(bony spurs) eommonly develop around the margins of the vertebral 
body, espeeially along the outer attaehment of the IV dise. Similarly, as 
altered meehanies plaee greater stresses on the zygapophysial joints, 
osteophytes develop along the attaehments of the joint capsules, espe- 
eially those of the superior articular proeess. 


Superior Views 






























Baek 

CERVICAL SPINE 



Transverse 

proeess 


Atlas 

(C1) 


Anterior 


Anterior toberele 


Dneovertebral joint 


Anterior toberele 
Posterior toberele 


Groove for spinal nerve 


A. Anteríor View 
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B. Lateral Víew 


e. Lateral Víew 


Anterior longitudinal 
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CERVICAL SPINE 


A. and B. Articulatecl eervieal vertebrae. C. Ligaments. 










































300 


CERVICAL SPINE 
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e. Anteríor View 


A 

Anterior toberele of transverse proeess 

PA 

Posterior areh of C1 

AA 

Anterior areh of C1 

PT 

Posterior toberele of C1 

AT 
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Vertebrae 

SP 
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D 
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Foramen transversariom 

FJ 
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Transverse proeess 

La 

Lamina 

UV 

Dneovertebral joint 
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Posterior toberele of transverse proeess 

ve 

Vertebral eanal 



D. Posteríor View 



IMAGING OF THE CERVICAL SPINE 


A. and B. Radiographs. The arrovvheads dennareate the margins of the (blaek) eoiomn of air in the traehea. 
e. and D. Three-dimensionai (3D) reeonstroeted eompoted tomographie (CT) images. 
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E. Median Seetion 



ATLAS AND AXIS AND THE ATLANT0-AXIAL JOINT 


A. Atlas. B. Axis. C. Radiograph taken throogh the open mouth. D. Articulated atlas and axis. E. Median seetion 
with ligaments. 




















w 


GRANIOVERTEBRAL JOINTS 


302 


Oeeipital bone 


Anterìor atlanto-oeeìpìtal membrane 


Anterior atlanto-axial membrane 



capsule of atlanto-oeeipital joint 


A. Anterior View 


capsule of lateral atlanto-axial joint 


Anterior longitodinal ligament 
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Posterior atlanto-oeeipital membrane 


Groove for vertebral artery 


Posterior atlanto-axial membrane 


B. Posterior View 
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Oeeipital bone 


Foramen for vertebral artery 


Joint capsule of lateral atlanto-axial joint 


Posterior tubercle of atlas 


Spinous proeess of axis (bifid) 



Teetorial 

membrane 

Posterior areh 
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eRANIOVERTEBRAL JOINTS AND VERTEBRAL 
ARTERY 


A. Anterior atlanto-axial and atianto-oeeipitai membranes. The anterior 
iongitodinai iigament aseends to biend with, and form a eentrai thiek- 
ening in, the anterior atianto-axiai and atianto-oeeipitai membranes. 

B. Posterior atianto-axiai and atianto-oeeipitai membranes. inferior to 
the axis (C2 vertebra), iigamenta fiava occur in this position. C. Teetoriai 
membrane and vertebrai artery. The teetoriai membrane is a soperior 
continuation of the posterior iongitudinai iigament superior to the body of 
the axis. After coursing through the foramina transversaria of vertebrae 
C6-C1, the vertebrai arteries turn mediaiiy, grooving the superior aspeet 
of the posterior areh of the atias and piereing the posterior atianto-oeeip- 
itai membrane (B). The right and ieft vertebrai arteries traverse the fora- 
men magnum and merge intraeraniaiiy, forming the basiiar artery. 


e. Posterior View 
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4.14 


LIGAMENTS OF ATLANTO-OCCIPITAL AND 
ATLANTO-AXIAL JOINTS 


A. Granial nerves and dura mater of posterior eranial fossa with dura mater 
and tentorial membrane ineised and removed to reveal the medial atlanto- 
axial joint. B. The alar ligaments serve as eheek ligaments for the rotary 
movements of the atlanto-axial joints. B. and C. The transverse ligament of 
the atlas, the transverse band of the emeiform ligament, provides the poste- 
rior wall of a soeket that reeeives the dens of the axis, forming a pivot joint. 

Fraetnre of atlas. The atlas is a bony ring, with two wedge- 
shaped lateral masses, eonneeted by relatively thin anterior and 
posterior arehes and the transverse ligament of the atlas (see Figs. 
4.12A & C). Vertieal forees (e.g., striking the head on bottom of pool) 
may foree the lateral masses apart fracturing one or both of the ante- 
rior or posterior arehes. If the foree is sufficient, rupture of the trans- 
verse ligament of the atlas will also occur. 


e. Superior View 
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THORAGie SPINE 



Superior 

articular 

proeess 


L & 


• Jì 


Superior 

articular 

faeet 


É 


JF. 




V 

K \ 



* l 4 


( 


Inferior 

articular 

proeess 

Inferior 

articular 

faeet 


1 ’ 


I < 


X 


t. 




Transverse 

proeess 


■ 4 


M 




Transverse 
eostal faeet 




ki.'i 




Superior 

eostal 

faeet 






V 


* h* 


Inferior 

eostal 

faeet 




IV 




1 


Spinous 

proeess 




V-.H. 


•1 


U I 


I r 


~1 


I mí 


iL V 


-7 


rHll 


J > 


Proeesses 


Mammillary 
Aeeessory 
Transverse 




A. Lateral View 




Superior four 
thoraeie vertebrae 


Middle four 
thoraeie vertebrae 


Inferior four 
thoraeie vertebrae 


Traehea 
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Spinal eord 


Sternal angle 
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Body of sternum 


Supraspinous ligament 


Xiphoid proeess 


Spinous proeesses 



B. Median Seetion 


TABLE4.2 THORACIC VERTEBRAE 


Part 

Distinetive Gharaeteristies 

Body 

Heart shaped; has one or two eostal faeets for articulation with 
head of rib 

Vertebrai foramen 

Circuiar and smailer than those of eervieal and lumbar vertebrae 

Transverse proeesses 

Long and extend posterolaterally; length diminishes from T1 to 

T12; T1-T10 have transverse eostal faeets for articulation with a 
tubercle of ribs 1-10 (ribs 11 and 12 have no tubercle and do not 
articulate with a transverse proeess) 

Articular proeesses 

Superior articular faeets direeted posterioriy and slightiy iaterally; 
inferior articular faeets direeted anteriorly and slightly medially 

Spinous proeess 

Long and slopes postero-inferiorly; tip extends to level of 
vertebral body below 



THORAeie VERTEBRAE 


A. Features. B. MRI sean of thoraeie spine, median seetion. 
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Transverse proeess 


Spinoos proeess 


Lamina 


Vertebral body 


Vertebrai foramen 


Pedieie 




Superìor four thoraeìe vertebrae (T1 -T4) 



Middle four thoraeie vertebrae (T5-T8) 



e. Superior Vievvs 




Inferior four thoraeie vertebrae (T9-T12) 





Anterior 


Posterior 


Anterior longitndinal 

ligament 

Radiate ligament 
of head of rib 

Transverse proeess 

Snperior eostotransverse 

iigament 

Joint of head of rib 

lntra-articuiar iigament 

Joint of head of rib 



Tubercle of 6th rib 


Gostotransverse joint 


Head of 


Tubercie of 7th rib 



THORAeie VERTEBRAE 
{CONTINUED) 


e. eomparative anatomy. The vertebral bodies inerease 
in size as the vertebral eolnmn deseends, eaeh bearing 
an inereasing amonntof vveighttransferred bytheverte- 
bra above. Fracture of thoraeie vertebrae. Althoogh 
the eharaeteristies of the soperior aspeet of verte- 
bra T12 are distinetly thoraeie, its inferior aspeet has 
lumbar eharaeteristies for articulation with vertebra 
L1. The abrupt transition allowing primarily rotational 
movements with vertebra T11 while disallowing rota- 
tional movements with vertebral L1 makes vertebra 
T12 espeeially susceptible to fracture. D. Intra- and 
extra-articular ligaments of the eostovertebral articu- 
lations. Typieally, the head of eaeh rib artienlates with 
the bodies of two adjaeent vertebrae and the IV dise 
between them, and the tubercle of the rib articulates 
with the transverse proeess of the inferior vertebra. 



D. Lateral View 
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LUMBAR SPINE 



Pediele 



proeess 

Superior articular 
proeess 

Transverse proeess 


Superior vertebral 
noteh 



noteh 





B. Lateral Víew 



A. Lateral Views 

TABLE4.3 LUMBARVERTEBRAE 


Part 

Distinetive Gharaeteristies 

Body 

Massive; kidney shaped when viewed superiorly 

Vertebral 

Triangular; larger than in thoraeie vertebrae and foramen smaller than 
in eervieal vertebrae 

Transverse 

Long and slender; aeeessory proeess on posterior surface of base of 
eaeh transverse proeess 

Articular proeesses 

Superior articular faeets direeted posteromedially (or medially); infe- 
rior articular faeets direeted anterolaterally (or laterally); mammillary 
proeess on posterior surface of eaeh superior articular proeess 

Spinous proeess 

Short and sturdy; thiek, broad, and rectangular 



e. Oblique View 


k 


4.16 


A, E, and F. Features. B, C, and D. Radiographs G. Lamineetomy. A 
lamineetomy is the surgical excision of one or more spinous proeesses 
and their supporting iaminae in a particuiar region of the vertebrai eoi- 
umn (number 1 in G.). The term is aiso eommoniy used to denote the 
removai of most of the vertebrai areh by transeeting the pedieies (num- 
ber 2 in G.). Lamineetomies provide aeeess to the vertebrai eanai to 
reiieve pressure on the spinai eord or nerve roots, eommoniy caused by 
a tumor or herniated iV dise. 


Key for B, C and D 
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D. Superior View 



LUMBAR VERTEBRAE {CONTINUED) 
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E. Superior View 
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F. Posterior View 
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G. Soperior View, Sites of Lamineetomy (1 and 2) 































LIGAMENTS AND INTERVERTEBRAL DISGS 
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A. Laterai View 
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STRUCTURE ANDINNERVATION OFINTERVERTEBRAL 
DlSeS AND ZYGAPOPHYSIAL JOINTS 


A. Intervertebral dlses and Intervertebral foramen. Seetlons have been 
removed from the snperflelal layers of the anulus flbrosus of the Inferlor IV 
dlse to show the ehange In dlreetlon of the flbers In the eoneentrle layers 
of the anulus. Note that the IV dlses form the Inferlor half of the anterlor 
boundary of the IV foramen. B. Innervatlon of zygapophyslal jolnts and the 
anulus flbrosus of IV dlses. 

When the zygapophysial joints are injored or develop osteophytes 
during aging (osteoarthritis), the reiated spinai nerves are affeeted. 
This causes pain aiong the distribution pattern of the dermatomes and 
spasm in the muscies derived from the assoeiated myotomes (a myo- 
tome eonsists of aii the muscies or parts of muscies reeeiving innerva- 
tion from one spinai nerve). Denervation of iumbar zygapophysiai joints 
is a procedure that may be used for treatment of baek pain caused by 
disease of these joints. The nerves are seetioned near the joints or are 
destroyed by radiofrequency percutaneous rhizoiysis (root dissoiution). 
The denervation proeess is direeted at the articuiar branehes of two 
adjaeent posterior rami of the spinai nerves because eaeh joint reeeives 
innervation from both the nerve exiting that ievei and the superjacent 


nerve. 


B. Left Posterolateral View 
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Joint eapsnle of zygapophysial (faeet) joint 



Cauda equina 
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D. Transverse (Axial) CT Sean 
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STRUCTURE AND INNERVATION OFINTERVERTEBRAL DISCS AND ZYGAPOPHYSIAL JOINTS (CONTINUED) 


e. Transverse seetion. The nnelens pulposus has been removed, and the thinner. The ligamentom flavum, interspinous, and supraspinous ligaments 
cartilaginous epiphysial plate exposed. There are fevver rings of the anulus are continuous. D. CT image of L4/L5 IV dise. 
fibrosos posteriorly, and consequently, this portion of the annulus fibrosus is 














LIGAMENTS AND INTERVERTEBRAL DISGS 
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Lamina 


Pediele (cut) 


Nucleus pulposus 
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Llgamentnm flavum 
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Anulus flbrosus 


Anterlor longltudlnal llgament 



INTERVERTEBRAL DISCS: LIGAMENTS AND MOVEMENTS 


A. Anterior longitndinal ligament and ligamenta flava. The pedieles of verte- 
brae T9 to T11 were sawed throogh, and the posterior aspeet of the bodies 
is shown in B. 

B. Posterior longitodinal ligament. C. IV dise during loading and movement. 

• The anterior and posterior longitudinal ligaments are ligaments of the 
vertebral bodies; the ligamenta flava are ligaments of the vertebral arehes. 

• The anterior longitudinal ligament eonsists of broad, strong, fibrous bands, 
tbiekened eentrally, that are attaehed to the IV dises and vertebral bodies 


anteriorly and are perforated by the foramina for arteries and veins passing 
to and from the vertebral bodies. 

The ligamenta flava, eomposed of elastie fibers, extend between adja- 
eent laminae; right and left ligaments eonverge in the median plane. They 
extend laterally to the articular proeesses, where they blend witb the joint 
capsule of the zygapophysial joints. 
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B. Posterìor View 
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INTERVERTEBRAL DISCS: LIGAMENTS AND MOVEMENTS (CONTINUED) 


• The posterior longitodinal ligament is a narrovv band passing from dise to 
dise, spanning the posterior sorfaees of the vertebral bodies (in B). The 
ligament is diamond shaped posterior to eaeh IV dise, vvhere it exchanges 
fibers with the anulus fibrosus; the ligament extends to the sacrum inferi- 
orly and beeomes the teetorial membrane eranially. 


The movement or loading of the IV dise ehanges its shape and the position 
of the nucleus pulposus. Flexion and extension movements cause eom- 
pression and tension simultaneously. 
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Anterior longitndinal ligament 


Nucleus pulposus protruding posteriorly 
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LUMBAR REGION OF VERTEBRAL C0LUMN 


The nucleus pulposus of the normal dise betvveen vertebrae L2 and L3 has been removed from the enelosing 

anulus fibrosus. 

• The ligamentum flavum extends from the snperior border and adjaeent part of the posterior aspeet of one 
lamina to the inferior border and adjaeent part of the anterior aspeet of the lamina above and extends later- 
ally to beeome continuous with the fibrous capsule of the zygapophysial joint. 

• The obliquely plaeed interspinous ligament unites the snperior and inferior borders of two adjaeent spines. 

• The bursa between L3 and L4 spines is presumably the result of habitual hyperextension, which brings the 
lumbar spines into eontaet. 


The nucleus pulposus of the dise between L1 and L2 has herniated posterioriy through the anuius. 
Herniation or protrnsion of the geiatinoos nucieus puiposus into or through the anuius fibrosus is a 
weii-recognized cause of iow baek and iower iimb pain. if degeneration of the posterior iongitudinai iiga- 
ment and wearing of the anuius fibrosus has occurred, the nucieus puiposus may herniate into the verte- 
brai eanai and eompress the spinai eord or nerve roots of spinai nerves in the cauda equina. Herniations 
usuaiiy occur posteroiateraiiy, where the anuius is reiativeiy thin and does not reeeive support from either 
the posterior or anterior iongitudinai iigaments. 


Median seetion 
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Anterior superior iliae spine ( 17 ) 


Anterior inferior iliae spine ( 16 ) 


Hip joint (head of femur in 
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B. Anterìor View 
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isehial tuberosity ( 7 ) 


Obturator foramen ( 8 ) 


symphysis ( 10 ) 


Á 
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PELVIS 


A. Radiograph of pelvis. B. Bony pelvis with artieolated femora. 
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Anterior soperior iliae spine 


lliae fossa 


Anterior inferior iliae spine 


Body of pubis 


Inferior pubic ramus 



lliae tuberosity 


Arcuate line 


Posterior superior iliae spine 


Iliopubic eminenee 


Auricular surface of ilium 


Peeten pubis 


Posterior inferior iliae spine 


Superior pubic ramus 


Body of ischium 


isehial spine 


Lesser seiatie noteh 


isehial tuberosity 


Superior 
articular proeess 


Ramus of ischium 


A. Medìal Víew 


Saeral tuberosity 


lschiopubic ramus 


saeral erest 


Pubis 


B. Medial View 



lschium 


e. Lateral View 



Body of S1 
segment of 
sacrum 


Auricular surface 
of sacrum 


Cornua of sacrum and coccyx 


Transverse proeess of coccyx 


Tip of coccyx 



HIP BONE, SACRUM, AND C0CCYX 


A. Features of hip bone. B. Ilium, ischium, and pubis. C. Sacrum and coccyx. Vertebrai coiumn is fused to the sacrum. 

• Eaeh hip bone eonsists of three bones: iiium, ischium, and pubis. 

• Anterosuperioriy, the auricuiar, ear-shaped surface of the sacrum articuiates with the auricuiar surface of the 
iiium; the saerai and iiiae tnberosities are for the attaehment of the posterior saero-iiiae and interosseons 
saero-iiiae iigaments. 
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Soperior artieolar faeet 


Median erest 


Intermediate erest 


Lateral erest 


Saeral eanal 



Inferolateral angle 


Soperior saeral noteh 


Auricular surface 


Saeral tuberosity 


Posterior saeral foramina 


Saeral hiatus 


Cornua of sacrum and coccyx 


Saeroeoeeygeal noteh 


Transverse proeess of coccyx 


B. Posterior View 


Apex of coccyx 



SACRUM AND C0CCYX 


A. Pelvie (anterior) sorfaee. B. Dorsal (posterior sorfaee). C. Saerom in yooth. 

• In A, the bodies of the five saeral vertebrae are demareated in the matore saerom by four transverse lines 
ending laterally in four pairs of anterior saeral foramina. The coccyx has four vertebrae (segments)—the 
first having a pair of transverse proeesses and a pair of cornua (horns). 

• The eostal (lateral) elements of the eoeeygeal vertebrae begin to fuse around puberty. The bodies begin to 
fuse from inferior to superior at about the 17th to 18th year, with fusion usually eompleted by the 23rd year. 



e. Anterior View 
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Transverse proeess of L5 vertebra 


Anterìor longìtndìnal ligament 


lliae erest 


Greater seiatie foramen 


Sacrotuberous ligament 


A. Anteríor View 



Ilíolumbar ligament 


L5/S1 intervertebral dise 


Anterior saero-ílíae lígament 


Sacrospinous ligament 


Anteríor saeroeoeeygeal ligament 



LOMBAR AND PELVIG LIGAMENTS 


• The anterior saero-iliae ligament is part ot the fibrons eapsnle of the saero-iliae joint anteriorly and spans 
betvveen the lateral aspeet of the saernm and the ilinm, anterior to the anrienlar sorfaees. 


During pregnaney, the pelvie joints and ligaments relax, and pelvie movements inerease. The saero-iliae 
interloeking meehanism is less effeetive because the relaxation permits greater rotation of the pelvis 
and contributes to the lordotie posture often assumed during pregnaney with the ehange in the eenter of 
gravity. Relaxation of the saero-iliae joints and pubic symphysis permits as much as 10% to 15% inerease 
in diameters (mostly transverse), faeilitating passage of the fetus through the pelvie eanal. The coccyx is 
also allowed to move posteriorly. 
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Transverse proeesses of L5 vertebra 


Supraspinous ligament 



Posterior superior iliae spine 


Greater seiatie foramen 


\ 


\ 


B. Posterìor Vìew 



Posterìor saero-iliae ligament 


Ilium 


Sacrospinous ligament 


ligament 


isehial tuberosity 



LUMBAR AND PELVIG LIGAMENTS (CONTINUED) 


• The sacrotuberous ligaments attaeh the sacrum, ilium, and coccyx to the isehial tuberosity; the saerospi- 
nous ligaments unite the sacrum and coccyx to the isehial spine. The sacrotuberous and saerospinons 
ligaments eonvert the seiatie notehes of the hip bones into greater and lesser seiatie foramina. 

• The fibers of the posterior saero-iliae ligament vary in obliquity; the superior fibers are shorter and lie 
betvveen the ilium and superior part of the sacrum; the longer, obliquely oriented inferior fibers span 
betvveen the posterior superior iliae spine and the inferior part of the sacrum, also blending with the saero- 
tuberous ligament. 

• The interosseous saero-iliae ligament lies deep to the posterior saero-iliae ligament (see Fig. 4.24). 

• The iliolumbar ligaments unite the ilia and transverse proeesses of L5; the lumbosacral portions of the liga- 
ments deseend to the alae of the saemm and blend with the anterior saero-iliae ligaments. 
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A. 



Saero-ìlìae joínt 


Sacrotuberous ligament 


Posteríor saero-iliae ligament 


Sacrospinous ligament 



Interosseons saero-iliae ligament 


Anterior saero-iliae ligament 


Sacrum 


Isehial spine 


B. Goronal Seetion 



ARTICULAR SURFACES OF SACRO-ILIAC JOINT AND LIGAMENTS 


A. Articular surtaces. Note the auricular surtace (articuiar area, blue) ot the 
sacrum and hip bone and the roughened areas superior and posterior to the 
auricuiar areas (orangéj for the attaehment of the interosseous saero-iiiae 
iigament. B. Saero-iiiae iigaments. Note the saero-iiiae joints and the strong 


interosseous saero-iiiae iigament that iies inferior and anterior to the posterior 
saero-iiiae iigament. The interosseous saero-iiiae iigament eonsists of short 
fibers eonneeting the saerai tuberosity to the iiiae tuberosity. The sacrum is 
suspended from the iiia by the posteriorand interosseous saero-iiiae iigaments. 
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lnterosseous 

saero-iliae Saeral S1 Ala of 

Iliacus Psoas ligament eanal nerve sacrum Ilium 



A. Transverse (axìal) CT Sean 



Ala of sacrum 


Posterior joint line 
Anterior joint line 


Saeral foramina 


Lateral mass of sacrum 


B. Anteroposterìor View 



IMAGING OF SACRO-ILIAC JOINT 


A. CT sean. The saero-iliae joint is indieated by arrows. Note that the artie- 
ular surfaces of the ilium and sacrum have irregular shapes that result in 
partial interloeking of the bones. The saero-iliae joint is oblique, with the 


anterior aspeet of the joint sitoated lateral to the posterior aspeet of the joint. 
B. Radiograph. Due to the oblique plaeement of the saero-iliae joints, the 
anterior and posterior joint lines appear separately. 
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ANOMALIES OF VERTEBRAE 



Unfused posterior areh 



A. Inferior View 



Axis (C2) 



B. Lateral View 




Bony spur 
(osteophyte) 


. Superior View 



D. Anterior View 



E. Anterior View 



ANOMALIES OF VERTEBRAE 


A. Unfused posterior areh of the atlas. The centrum fusecl to the right 
and left halves of the neural areh, but the areh did not fuse in the mid- 
line posteriorly. B. Synostosis (fusion) of vertebrae C2 (axis) and C3. 
e. Bony spurs. Sharp bony spurs may grow from the laminae inferiorly 
into the ligamenta flava, thereby reducing the lengths of the functional 
portions of these ligaments. When the vertebral column is flexed, the liga- 
ments may be torn. D. Hemivertebra. The entire right half of vertebra T3 


and the eorresponding rib are absent. The left lamina and the spine are 
fused with those of T4, and the left IV foramen is reduced in size. Observe 
the assoeiated seoliosis (lateral curvature of the spine). E. Transitional 
lumbosacral vertebra. Here, the 1st saeral vertebra is partly free (lum- 
barized). Not uncommonly, the 5th lumbar vertebra may be partly fused to 
the sacrum (saeralized). 
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Spinoos proeess of L4 



Anterìor 
dìsplaeement 
(spondylolísthesis) 


A. Sagittal Seetion 


Defeet (spondylolysis) 


Saeral eanal 




Defeet 


Saeral eanal 


B. Lateral View 



Pediele 

Pars interartienlaris 
(neek) 

Soperior artienlar 
proeess 

Inferior artienlar 
proeess 

Transverse proeess 


Broken neek at 
“Seotty dog” indieates 
spondylolysis 


e. Oblique View 



SPONDYLOLYSIS AND SPONDYLOLISTHESIS 


A. Articulated and isolated spondylolytie L5 vertebra. The vertebra 
has an oblique defeet (spondylolysis) through the interarticular part (pars 
interarticularis). The interarticular part is the region of the lamina of a lum- 
bar vertebra betvveen the superior and inferior articular proeesses. The 
defeet may be traumatic or eongenital in origin. Also, the vertebral body 
of L5 has slipped anteriorly (spondylolisthesis). B and C. Radiographs. 


In B, the dotted line follovving the posterior vertebral margins of L5 and 
the sacrum shovvs the anterior displaeement of L5 (arrow). In C, note the 
superimposed outline of a dog: the neek is the transverse proeess, the 
eye is the pediele, and the ear is the superior articular proeess. The lucent 
(dark) eleft aeross the “neek” of the dog is the spondylolysls; the anterior 
displaeement {arrow) is the spondylolisthesls. 
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MUSCLES OF BACK 



Site of nuchal ligament 


Spinal (posterior) 
part of deltoid 


Teres major 


Latissimos dorsi 



Deseending (snperior) part 
of trapezins 


Transverse (middle) part 
of trapezins 


Aseending (inferior) part 
of trapezins 


External oblique 


Posterior median furrow 


Gluteus medius 


Gluteus maximus 


Posterior View 



Ereetor spinae 


Site of posterior superior 
iliae spine (PSIS) 


lntergluteal eleft 



SURFACE ANATOMY OF BACK 


• The arms are abdaeted, so the seapalae have rotated soperiorly on the 
thoraeie wall. 

• The latissimos dorsi and teres major moseles form the posterior axillary fold. 

• Thetrapezios mosele hasthree parts: descending,transverse,and aseending. 


• Note the deep median furrow that separates the longitudinal bulges formed 
by the eontraeted ereetor spinae group of muscles; 

• Dimples (depressions) indieate the site of the posterior superior iliae 
spines, which usually lie at the level of the saero-iliae joints. 














Baek 

MUSCLES OF BACK 


323 



Oeeipitalis 


Oeeipital artery 


Greater oeeipital nerve (posterior ramus of 02 spinal nerve) 


Oeeipital lymph node 


3rd oeeipital nerve (posterior ramus of 03) 


Deseendìng (snperìor) part of trapezìns 


Lesser oeeipital nerve (anterior ramus of 02) 


Outaneous branehes of posterior rami 


Rhomboìd major 


Transverse (mìddle) part of trapezíns 


Deltoid 


Subtrapezial plexus 
(spinal aeeessory nerve (ON XI) and 
branehes of 03, 04 anterior rami) 


Thoraeolnmbar fasela 


Gluteal faseia (eovering gluteus medius) 


Posterlor Vlew 



Aseendlng (Inferlor) part of trapezlns 


Triangle of auscultation 


Gutaneous branehes of posterior rami 


Trapezlns 


Latlsslmns dorsl 


Posterior branehes of lateral cutaneous branehes 


External oblique 


Lateral cutaneous braneh of iliohypogastrie nerve 
(anterior ramus of L1) 

Gutaneous branehes of posterior rami of L1 to L3 
(superior clunial nerves) 


Gluteus maximus 



SUPERFICIAL MUSCLES OF BACK 


On the left, the trapezins mnsele is refleeted. Observe two layers: the trapezins and latissimns dorsi mnseles, 
and the levator seapnlae and rhomboids minor and major. These axio-appendicular muscles help attaeh the 
upper limb to the trunk. 
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Nuchal ligament 


Semispinalis eapitis 


Sternoeleidomastoid 


Sternoeleidomastoid 


Splenius 


Levator seapolae 


Serratos posteríor soperíor 


Trapezius (cut surface) 


Rhomboíd mínor 


Rhomboid major 


Teres major 


Serratus anterior 


Serratus anterior 



Deltoid 


Rhomboid major 


Thoracolumbar faseia 


Serratos posteríor inferíor 

(aponenrosis) 


Serratns posterior inferíor (belly) 


External oblique 


Latissimus dorsi 


External oblique 


Internal oblique 


Aponeurosis of internal oblique 


Lumbar triangle 


Gluteal faseia (eovering gluteus medius) 


lliae erest 


Gluteus maximus 


Posterior Víew 


■'•V '.-r 



INTERMEDIATE MUSCLES OF BACK 


The trapezius and latissimns dorsi muscles are largely cut away on both sides. 
On the left, the rhomboid muscles have been severed, allowing the vertebral 
border of the scapula to be raised from the thoraeie wall. The serratus poste- 
rior superior and inferior form the intermediate layer of mnseles, passing from 
the vertebral spines to the ribs; the two muscles slope in opposite direetions 


and are muscles of respiration. The thoraeolnmbar faseia extends laterally to 
the angles of the ribs, beeoming thin superiorly and passing deep to the ser- 
ratus posterior superior muscle. The faseia gives attaehment to the latissimus 
dorsi and serratns posterior inferior muscles (see Fig. 4.35). 
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Sternoeleidomastoid 


Semispinalis eapitis 


Splenìus eapìtìs 


Sternoeleidomastoid 


Levator scapulae 


Levator scapulae 


llìoeostalìs eervíeis 


Spleníus eervíeis 


Longíssímus thoraeís 


Spinalis 


Ilioeostalis thoraeis 


Spinalís 


Posterior rami of 
spinal nerves 


Ilioeostalis lumborum 


Posterior View 



Longissimus 


Ilioeostalis 


Three columns 

of ereetor spinae 


10th rib 


Aponeurosis of transversus abdominis 


Gluteal faseia (eovering gluteus medius) 


Gluteus maximus 



DEEP MUSCLES OF BACK: SPLENIDS AND ERECT0R SPINAE 


On the rìghtoi the body, the ereetor spinae mnseles are in situ, lying betvveen 
the spinous proeesses medially and the angles of the ribs laterally. The eree- 
tor spinae are split into three longitudinal columns: ilioeostalis laterally, longis- 
simus in the middle, and spinalis medially. On the left, the longissimns muscle 
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is pulled laterally to show the insertion into the transverse proeesses and ribs; 
not shown here are its extensions to the neek and head, longissimns eervieis 
and eapitis. 
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MUSCLES OF BACK 



Splenius eapitis (cut end) 


Semispìnalìs eapitis 


Semispinalis eapitis 


Spienius eapitis and eervieis (cut edge) 


Suboccipitai triangie 


Spinous proeess 


Externai intereostai 


Transverse proeess 


Levator costarum iongus 


Levator costarum brevis 


Middie iayer of thoracoiumbar faseia 


Giuteai faseia (eovering giuteus medius) 


Posterior View 


Longissimus eapitis 


Spienius eervieis (cut end) 


Semispinalis eervieis 



Semispinalis thoraeis 


Posterior ramus of spinai nerve 


Multifidus thoraeis 


Ereetor spinae (cut end) 


Multifidus lumborum 


Giuteus maximus 


- 


l 


l. , 


I DEEP MUSCLES OF BACK: SEMISPINALIS AND MULTIFIDUS 

The semispinalis, multifidus, and rotatores muscles eonstitote the trans- • 
verso spinalis group of deep muscles. In general, their bundles pass 
obliquely in a superomedial direetion, from transverse proeesses to spi- • 
nous proeesses in successively deeper layers. The bundles of semispinalis 
span approKÌmately five interspaees, those of multifidus, approximately 
three, and those of rotatores, one or two. 


• The semispinalis (thoraeis, eervieis, and eapitis) muscles span the lovver 
thoraeie region to the skull. 

• The multifidus muscle eKtends from the sacrum to the spine of the axis. In the 
lumbosacral region it emerges from the aponeurosis of the ereetor spinae, 
and extends from the sacrum, and mammillary proeesses of the lumbar ver- 
tebrae, to insert into spinous proeesses approximately three segments higher. 


4.32 
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Superior eostotransverse lígament 


Tip of transverse proeess 


Posterior ramus of spinal nerve 


Tubercle of rib 


Superior eostotransverse ligament 


Lateral eostotransverse 

ligaments 


Posterior eostotransverse ligament 



Rotatores brevis 


Rotatores longus 


External intereostal 


Levator eostarnm longus 


Dura mater 


Spinal eord 


Posterior longitudinal ligament 


Posterior View 


4.33 


• Of the three layers of transversospinalis, or oblique muscles of the baek 
(semispinalis, multifidus, rotatores), the rotatores are the deepest and 
shortest. They pass from the root of one transverse proeess superomedi- 
ally to the junction of the transverse proeess and lamina of the vertebra 
above. Rotatores longus span two vertebrae. 

• The levatores costarum pass from the tip of one transverse proeess inferi- 
orly to the rib belovv; some span two ribs. 


• The superior eostotransverse ligament splits laterally into two sheets, 
between which lie the levatores costarum and external intereostal mus- 
eles; the posterior ramus passes posterior to this ligament. 

• The lateral eostotransverse ligament is strong and joins the tubercle of the 
rib to the tip of the transverse proeess. It forms the posterior aspeet of the 
joint capsule of the eostotransverse joint. 
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Spinous 

proeesses 


Transverse 

proeesses: 


Levator costarum 


Lumbar rib 


Intertransversarìì 


12th rib 


Posteríor layer of thoraeolnmbar 

faseia (cut edge) 


Míddle layer of 
thoraeolnmbar faseia 


Posterior ramus 


of spinal nerve 


Quadratus lumborum 


External oblique 


Iliolumbar ligament 


Aponeurotic origin of 
ereetor spinae 


Posterior superior iliae spine 


Posterior View 



Lumbocostal ligament 




• 1 « 




Middle layer of thoracolumbar faseia 


Posterior layer 
of thoracolumbar faseia 


Multifidus 


Aponeurosis of ereetor spinae 



Right: After removal of ereetor spinae at ttie L1 level, ttie middle layer of 
thoraeolombar faseia extends from the tip of eaeh Inmbar transverse proeess 
in a fan-shaped manner. A short lombar rib is present at the level of L1. Left: 


After removal of the posterior and middle layers of thoraeolombar faseia, the 
lateral border of the quadratus lumborum muscle is oblique, and the medial 
border is in continuity with the intertransversarii. 
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Lumbar intervertebral dise 


Anulus fibrosus 
Nucleus pulposus 


Ligamentum flavum 


lnterspinous ligament 

Anterior layer of thoraeolombar 
faseia (quadratus lumborum 


Aponeurosis of 
transversus abdominis 



Internal 

oblique 


Latissimus dorsi 


Middle 

Posterior 


Layers of 

thoracolumbar 

faseia 


Longissimus 


Multifidus 


aponeurosis of origin 


Transverse Seetion (Dísseeted), 
Superíor View 


TRANSVERSE SECTI0N OF BACK MUSCLES AND TH0RAC0LUMBAR FASCIA 


4.35 


• On the left, the mnseles are seen in their taseial sheaths or eompartments; 
on the hght, the moseles have been removed trom their sheaths. 

• The deep baek moseles extend trom the pelvis to the eraniom and are 
enelosed in faseia. This faseia attaehes medially to the noehal ligament, 
the tips of the spinoos proeesses, the sopraspinoos ligament, and the 
median erest of the saerom. The lateral attaehment of the faseia is to the 
eervieal transverse proeesses, the angles of the ribs, and the aponeorosis 
of transversos abdominis. The thoraeie and lombar parts of the faseia are 
named thoraeolombar faseia. 

• The aponeorosis of transversos abdominis and posterior aponeorosis 
of internal obligoe moseles split into two strong sheets, the middle and 


posterior layers of thoraeolombar faseia. The anterior layer of thoraeo- 
lombar faseia is the deep faseia of the quadratus lumborum (quadratus 
lumborum faseia). The posterior layer of the thoraeolombar faseia provides 
proximal attaehment for the latissimos dorsi muscle and, at a higher level, 
the serratos posterior inferior muscle. 

Baek strain is a eommon baek problem that usually results from extreme 
movements of the vertebral column, such as extension or rotation. Baek 
strain refers to some stretehing or mieroseopie tearing of muscle fibers 
and/or ligaments of the baek. The muscles usually involved are those pro- 
ducing movements of the lumbar IVjoints. 
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-r—T -Semispinalis eapitis 


Longissimus eapitis 


Longissimus eervieis 


Ilioeostalis eervieis 



Superior nuchal line 


External oeeipital protuberance 


Nuchal ligament 


Splenius eapitis 


Semispinalis eapitis 


Splenius eervieis 


Semispinalis eervieis 


Ilioeostalis thoraeis 


Semispinalis thoraeis 


Rotatores 

thoraeis 


Longissimus thoraeis 


Spinalis thoraeis 


Ilioeostalis thoraeis 


Multifidus 

thoraeis 


Ilioeostalis lumborum 


Ereetor spinae 


Posterìor Vìew 


Transverse Seetìon, 
Snperìor Vìew 




Semispinalis eapitis 


Levator 

costarum 


Multifidus 

lumborum 


Intertransversarii 


Posterìor Vìew 


Longissimus 


Rotatores 


Ilioeostalis 


Multifidus 




Semispinalis 


Superficial extrinsic 
Intermediate extrinsic 
Ereetor spinae (intermediate intrinsie) 
Transversospinalis (deep intrinsie) 


Serratus posterior 


Latissimus dorsi 


Trapezius 


4.36 


OVERVIEVV OF DEEP BACK MUSCLES 
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TABLE4.4 INTRINSIO BACK MUSCLES^ 


Muscles 

Caudal (Inferior) Attaehment 

Rostral (Superior) Attaehment 

Nerve Snpply^ 

Main Aetions 

Superfìcìal layer 

Splenius 

Nuchal ligament and spinous proeesses 
of C7-T6 vertebrae 

Splenios eapitis: fibers run superolaterally to mas- 
toid proeess of temporal bone and lateral third of 
superior nuchal line of oeeipital bone 

Splenios eervieis: posterior tubercles of transverse 
proeesses of C1-C3/C4 vertebrae 


Aeting unilaterally. laterally flex 
neek and rotate head to side of 
aetive muscles; 

Aeting bilaterally. extend head 
and neek 

Intermediate layer 

Ereetor spinae 

Arises by a broad tendon from posterior 
part of iliae erest, posterior surface 
of sacrum, saeral and inferior lumbar 
spinous proeesses, and supraspinous 
ligament 

llioeostalis (lumborum, thoraeis, and eervieis): fibers 
run superiorly to angles of lovver ribs and eervieal 
transverse proeesses 

Longissimos (thoraeis, eervieis, and eapitis): fibers 
run superiorly to ribs betvveen tubercles and angles 
to transverse proeesses in thoraeie and eervieal 
regions, and to mastoid proeess of temporal bone 
Spinalis (thoraeis, eervieis, and eapitis): f\bers run 
superiorly to spinous proeesses in the upper tho- 
raeie region and to skull 

Posterior rami of spinal nerves 

Aeting unilaterally: laterally bend 
vertebral column to side of 
aetive muscles 

Aeting bilaterally: extend verte- 
bral column and head; as baek 
is flexed, eontrol movement by 
gradually lengthening their fibers 

Deep layer 

Transversospinalis 

Semispinalis: arises from thoraeie and 
eervieal transverse proeesses 

Multifidus: arises from sacrum and 
ilium, transverse proeesses of T1-L5, 
and articular proeesses of C4-C7 
Rotatores: arise from transverse 
proeesses of vertebrae; best developed 
in thoraeie region 

Semispinalis: thoraeis, eervieis, and eapitis: fibers run 
superomedially and attaeh to oeeipital bone and 
spinous proeesses in thoraeie and eervieal regions, 
spanning four to six segments 

Multifidus (lumborum, thoraeis, and eervieis): fibers 
pass superomedially to spinous proeesses, span- 
ning tvvo to four segments 

Rotatores (thoraeis and eervieis): Pass superomedi- 
ally and attaeh to junction of lamina and transverse 
proeess of vertebra of origin or into spinous proeess 
above their origin, spanning one to tvvo segments 


Extension Semispinalis: extends 
head and thoraeie and eervieal 
regions of vertebral column and 
rotates them eontralaterally 
Multifidus: stabilizes vertebrae 
during loeal movement of verte- 
bral column 

Rotatores: Stabilize vertebrae 
and assist vvith loeal exten- 
sion and rotary movements of 
vertebral column; may function 
as organ of proprioeeption 

Minor deep layer 

Interspinales 

Superior surfaces of spinous proeesses 
of eervieal and lumbar vertebrae 

Inferior surfaces of spinous proeesses of vertebrae 
superior to vertebrae of origin 

Posterior rami of spinal nerves 

Aid in extension and rotation of 
vertebral column 

Intertransversarii 

Transverse proeesses of eervieal and 
lumbar vertebrae 

Transverse proeesses of adjaeent vertebrae 

Posterior and anterior rami of 
spinal nerves 

Aid in lateral flexion of vertebral 
column 

Aeting bilaterally: stabilize 
vertebral column 

Levatores costarum 

Medial attaehment: Tips of transverse 
proeesses of C7 and T1-T11 vertebrae 

Lateral attaehment: Pass inferolaterally and insert 
on rib betvveen its tubercle and angle 

Posterior rami of C8-T11 spinal 
nerves 

Elevate ribs, assisting inspiration 
Assist vvith lateral flexion of 
vertebral column 


^See figures on opposite page. 

^Most baek muscles are innervated by posterior rami of spinai nerves, but a few are innervated by anterior rami, Intertransversarii of eervieal region are supplied by anterior rami. 
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SUBOCCIPITAL REGION 



Epieranial aponeurosis 


Superior nuchal line 


Oeeipitalis 


External oeeipital protuberance 


Greater oeeìpìtal nerve (C2) 

Superior oblique 


Rectus eapítís posteríor mínor 

Posterior tubercle of atlas 


Semíspinalis eapitis 


Rectus eapitis posteríor major 


Spinous proeess of 


Longissimus eapitis 


Spinous proeess of C7 vertebra 



Oeeipital artery 


Obliquus eapítis superior 


Digastrie 

Longissimus eapitis 


Semispínalís eapítís 

Suboccipital nerve (01) 

Obliquus eapítís ínferíor 


Posterior rami 02 


Posterior rami 03 


Posterior rami 04 


Interspinales 


Deep eervieal vein 

Semispinalis eervíeis 


Posteríor View 



SUBOCCIPITAL REGION I 


The trapezius, sternoeleidomastoid, and splenius muscles are removed. The right semispinalis eapitis muscle 

is cut and refleeted laterally. 

• The semispinalis eapitis, the great extensor muscle of the head and neek, forms the posterior wall of the 
suboccipital region. It is piereed by the greater oeeipital nerve (posterior ramus of C2) and has free medial 
and lateral borders at this level. 

• The greater oeeipital nerve, when followed caudally, leads to the inferior border of the obliquus eapitis 
inferior muscle, around which it turns. Following the inferior border of the obliquus eapitis inferior muscle 
medially from the nerve leads to the spinous proeess of the axis; followed laterally, this leads to the trans- 
verse proeess of the atlas. 

• Five muscles (all paired) are attaehed to the spinous proeess of the axis: obliquus eapitis inferior, rectus 
eapitis posterior major, semispinalis eervieis, multifidus, and interspinalis; the latter two are largely eon- 
eealed by the semispinalis eervieis. 
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SUBOCCIPITAL REGION 


Posterior auricular vein 


Oeeipital veins 

Nuchal lìgament 


Deseending braneh of oeeipital artery 


Posterior tubercle of atlas 


Greater oeeipital nerve (C2) 


Spinous proeess of axis 



External oeeipítaí protuberance 


Semispinalis 


Deep eervieal 


Semispinalis eervieis 


Rectus eapitis posteríor mínor 


Oeeipital artery and vein 
Splenius eapitis (cut end) 


Rectus eapitis posteríor major 
Obliquus eapitís superior 


Suboccipital nerve (01) 


areh of atlas 


eapítís inferíor 


oeeipital nerve (02) 


Longissimus eapitis 


Semispinalis eervieis 


Semispinalis eapitis 


Splenius eapitis 


Nuchal ligament 


Trapezius 


Posterior Víew 



SUBOCCIPITAL REGION II 


The semispinalis eapitis is refleeted on the Mand removed on the rightsìáe of the body; neek is flexed. 

• The soboeeipital region eontains four pairs of structures: two straight muscles, the rectus eapitis posterior 
major and minor; two oblique muscles, the obliquus eapitis superior and obliquus eapitis inferior; two 
nerves (posterior rami), C1 suboccipital (motor) and C2 greater oeeipital (sensory); and two arteries, the 
oeeipital and vertebral. 

• The nuchal ligament, which represents the eervieal part of the supraspinous ligament, is a median, 
thin, fibrous partition attaehed to the spinous proeesses of eervieal vertebrae and the external oeeipital 
protuberance. 

• The suboccipital triangle is bounded by three muscles: obliquus eapitis superior and inferior and rectus 
eapitis posterior major. 

• The suboccipital nerve (posterior ramus of C1) supplies the three muscles bounding the suboccipital tri- 
angle and also the rectus eapitis minor muscle and communicates with the greater oeeipital nerve. 

• The oeeipital veins along with the suboccipital nerve (posterior ramus of C1) emerge through the suboc- 
eipital triangle to join the deep eervieal vein. 

• The posterior areh of the atlas forms the floor of the suboccipital triangle. 
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SUBOCCIPITAL REGION 



Trapezius (cut) 


Rectus eapìtìs posterìor minor 


Semíspinalís eapitis (cut) 


Rectus eapitis posterior major 


Oeeipital artery 


Obliquus eapitis superior 


Obliquus eapitis inferior 

Greater oeeipital nerve (C2) 


Semispinalis eapitis (cut) 


Splenius (ineised and retraeted) 

Trapezius (cut) 

A. Posterior View 



Sternoeleidomastoid 


Splenius eapitis 


Levator scapulae 


Superior nuchal line 


Inferior nuchal line 


Suboccipital nerve (C1) 


Posterior atlanto-oeeipital 
membrane 



Trapezius 


Aeromion 


Vertebral artery 


Transverse proeess of C1 vertebra 


Posterior areh C1 


Spinal ganglion of C2 spinal nerve 


Transverse proeess of C2 vertebra 


Rectus eapitis 
anterior 


Rectus eapitis 
lateralis 

Transverse proeess 

of atlas (C1) 


Longus eapitis 


Sealene muscles 


Longus eolli 


B. Lateral View 


e. Anterior View 



1 


4.39 


MUSCLES OF BASE OF SKULL 


A. Suboccipital region. B. Laterai eervieai region. C. Prevertebrai muscies 


TABLE 4.5 MUSCLES OFATLANTO-OCCIPITAL AND ATLANTO-AXIAL JOINTS 

Movements of Atlanto-Oeeipital Joints 


Flexion 

Extension 

Lateral Bending 

Longus eapitis 

Rectus eapitis anterior 

Anterior fibers of sternoeleidomastoid 

Rectus eapitis posterior major and minor 

Obliquus eapitis superior 

Semispinalis eapitis 

Splenius eapitis 

Longissimus eapitis 

Trapezius 

Sternoeleidomastoid 

Longissimus eapitis 

Rectus eapitis lateralis 

Splenius eapitis 


Rotation of Atlanto-Axial Joints^ 


Ipsilateral^ 

Gontralateral 

Obliquus eapitis inferior 

Rectus eapitis posterior, major and minor 

Longissimus eapitis 

Splenius eapitis 

Sternoeleidomastoid 

Semispinalis eapitis 


^Rotation is the speeiaiized movement at these joints. Movement of one joint involves the other. 
^Same side to vvhieh head is rotated. 
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Internal jugular vein 


Spinal aeeessory nerve {CN XI) 


Lymph nodes 


Spinal ganglion, C2 


Internal vertebral venous plexus 


lntertransversarius 
Middle sealene 


Levator scapulae 
Splenius eervieis 


Deseending braneh of oeeipital artery 


Obliquus eapitis inferior 


Greater oeeipital nerve (posterior ramus of C2) 



Sternoeleidomastoid 


Longissimus eapitis 


Splenius eapitis 


Rectus eapitis posterior major 


3rd oeeipital nerve (posterior ramus of C3) 


Semispinalis eapitis 


Deseending (superior) part of trapezius 


A. Transverse Seetion 


Nuchal ligament 



Foramen 

magnum 


Rectus eapitis lateralis 

Longissimus eapitis 

Posterior belly 
of digastrie 

Splenius eapitis 

Posterior atlanto-oeeipital 
membrane 

Tendon of 
sternoeleidomastoid 

Obliquus eapitis superior 

Rectus eapitis posterior major 
Rectus eapitis posterior minor 
Nuchal ligament 
Semispinalis eapitis 
Tendon of trapezius 


Vertebral artery 


Subclavian artery 


Subclavian vein 


eiaviele 



Middle sealene 


Anterior sealene 


Braehial plexus 







ì 




■ 15 . 


e. Anterolateral View 


B. Inferior View 



A. Transverse seetion at the level of the axis. B. Mnsele attaehments on the 
inferior aspeet of the sknll. C. Vertebral artery. 
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SPINAL eORDANDMENINGES 


w 


LEFT 


Spinal aeeessory nerve (CN XI) 


C1 spinal nerve 


Spinal (posterior root) ganglion 


Pediele (cut) 


Posterior rootlets 


External intereostal 


intereostal nerve 


Parietal pleura 


Rami communicantes 


Sympathetie trunk 


Posterior ramus 


L1 spinal nerve 


Transversus abdominis 


Psoas major 


Cut edge of sacrum 
revealing saeral eanal 


C8 spinal nerve 



Foramen magnum 


Araehnoid mater (lining dura mater) 


Spìnal eord (eervieal enlargement) 


Denticulate ligament 


T5 spinal nerve 


intereostal nerve (anterior ramus) 


RIGHT 


Innermost intereostal 


Spinal eord (Inmbar enlargement) 


Conus medullarís 


Cauda equina 


Termination of dural sae 


Anterior saeral foramina transmitting anterior rami 


Filum terminale externum 
(dural part of filum terminale) 


Posteríor View 


4.41 


SPINAL eORD IN SITU 
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Anterior rootlets 


Denticulate lígament 


Spinal eord 


Dura mater 


Araehnoid mater 


A. Posterior Víew 


t\ 

I 

I 







Posterior rootlets 


Denticulate ligament 


Anterior root 


Posterior rootlets (cut) 


% 


Edge of foramen magnum 


Glossopharyngeal nerve (CN IX) 


Hypoglossal nerve (CN XII) 


Anterior rootlets of 
C1 spinal nerve 


Denticulate ligament 


B. Superior View 



Prominenee due to dens of axis 


Posterior rootlets of 
C2 spinal nere 


Jugular tubercle 


Hypoglossal nerve (CN XII) 


Vertebral artery 


Spinal aeeessory nerve (CN XI) 


Spinal eord 



SPINAL eORD AND MENINGES 


A. Dural sae cut open. The clenticulate ligament anehors the eord to the dural sae between successive nerve 
roots by means of strong, toothlike proeesses. The anterior nerve roots (rootlets) lie anterior to the denticulate 
ligament, and the posterior nerve roots (rootlets) lie posterior to the ligament. B. Structures of vertebral eanal 
seen through foramen magnum. The spinal eord, vertebral arteries, spinal aeeessory nerve (CN XI), and most 
superior part of the denticulate ligament pass through the foramen magnum vvithin the meninges. 
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SPINAL eORD AND MENINGES 



Pediele (cut end) 


Anterìor ramus 


L2 spinal nerve 


Posterior ramus 


Body of vertebra 


Intervertebral dise 


Dura mater 


Spinal ganglion 


Inferior end of dural sae 


of S2 
spinal 
nerve 


Sensory ganglion 


Posterior ramus 


Anterior ramus 


Filum terminale externum 



Spínal nerves 


Goeeygeal (Co) 


Posterior View 





INFERIOR END OF DURAL SACI 


The posterior parts of the lonnbar vertebrae and saernm were removed. 

• The inferior limit of the dnral sae is at the level of the posterior snperior iliae spine (body of 2nd saeral 
vertebra); the dura continues as the filum terminale externum. 

• The lumbar spinal ganglia are in the IV foramina, and the saeral spinal ganglia are somewhat asymmetri- 
eally plaeed within the saeral eanal. 

• The posterior rami are smaller than the anterior rami. 
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Spinal eord 


Posterior root 


T12 spinal nerve 

Radicular braneh of 

spinal vein 


L1 spinal nerve 


L2 spinal nerve 


Posterior root 


Anterior root 
L3 spinal nerve 


L4 spinal nerve 


L5 spinal nerve 
(in dural sleeve) 


Dura mater 


A. Posterior View 



Araehnoid mater 


Denticulate ligament 


Conus medullaris 


Posterior rootlets 


Filum terminale 
internum 


Cauda equina 


Subarachnoid spaee 


Pediele of L5 vertebra 


Superior articular 
proeess of sacrum 


B. Myelogram 



Pediele 


Body of L2 vertebra 


Gontrast medium 
in subarachnoid spaee vvithin 
the dural sleeve around 
the spinal nerve roots 

Cauda equina 
in eerebrospinal fluid 


Nerve rootlet in 
eerebrospinal fluid 


Lumbar eistern 
(inferior part) 


INFERIOR END OF DURAL SAC II 


A. Inferior dural sae and lumbar eistern of subarachnoid spaee, opened. B. Myelogram of the lum- 
bar region of the vertebral column. Gontrast medium was injeeted into the subarachnoid spaee. 
e. Termination of spinal eord, in situ, sagittal seetion. 

• The conus medullaris, or eonieal lower end of the spinal eord, continues as a glistening thread, 
the filum terminale internum, which deseends with the posterior and anterior nerve roots; these 
constitute the cauda equina. 

• In the adult, the spinal eord usually ends at the level of the dise between vertebrae L1 and L2. 
Variations: 95% of eords end within the limits of the bodies of L1 and L2, whereas 3% end pos- 
terior to the inferior half of T12, and 2% posterior to L3. 

• The subarachnoid spaee usually ends at the level of the dise between S1 and S2, but it ean be 
more inferior. 


To obtain a sample of CSF from the lumbar eistern, a lumbar puncture needle, fitted with a 
stylet, is inserted into the subarachnoid spaee. Flexion of the vertebral column faeilitates insertion 
of the needle by stretehing the ligamenta flava and spreading the laminae and spinous proeesses 
apart.The needle is inserted in the midline between the spinous proeesses of the L3 and L4 (orthe 
L4 and L5) vertebrae. At these levels in adults, there is little danger of damaging the spinal eord. 



Spinal eord 

Conus medullaris 


e. Sagittal Seetion 


Filum terminale internum 


Subarachnoid spaee 
(lumbar eistern) 
eontaining eerebrospinal 
fluid and nerve roots 


Filum terminale 
externum 
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SPINAL eORD AND MENINGES 



Spinal eord 


Pia mater 


Posterior 


Anterior ramus 


Posterior intereostal artery 


Spinal nerve 


Intervertebral foramen 


Rami communicantes 


Transverse proeess 


Posterior 

intereostal 


intereostal nerve 


Sympathetie tmnk 


Anterior rootlets 


Araehnoid mater 


Epidural fat 



Internal vertebral venous plexus 


-azygos vein 


Anterior longitudinal ligament 


Aorta 


Thoraeíe duct 


Azygos vein 


Right Anterolateral View 



SPINAL eORD AND PREVERTEBRAL STRUCTURES 


The vertebrae have been removed soperiorly to expose the spinal eord and meninges. 

• The aorta deseends to the left of fhe midline, wifh fhe fhoraeie ducf and azygos vein fo ifs righf. 

• Typieally, fhe azygos vein is on fhe righf side of fhe vertebral bodies, and the hemi-azygos vein is on the left. 

• The thoraeie sympathetie trunk and ganglia lie lateral to the thoraeie vertebrae; the rami communicantes 
eonneet the sympathetie ganglia with the spinal nerve. 

• A sleeve of dura mafer surrounds fhe spinal nerves and blends wifh fhe sheafh (epineurium) of fhe spinal 
nerve. 

• The dura mater is separated from fhe walls of fhe vertebral eanal by epidnral fat and the internal vertebral 
venous plexus. 
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Gervìeal nerves 


Thoraeie nerves 


Meninges: 


Dura mater 
Araehnoid mater 
Pia mater 


Lnmbar nerves 


Saeral and eoeeygeal nerves 


A. Posterior View 


Denticulate ligament 


^^^^Araehnoid 

Pia 


Mater 


Dural sleeve 


i V 






Mater 

Araehnoid 



Posterior rootlets 


Spinal ganglion 


Subarachnoid spaee 


Cauda equina 


Gentral eanal 


Posterior 




Posterior funiculus (PF) 

Posterior horn of gray matter 

Lateral funiculus (LF) 


Anterior horn of gray matter 


Anterior 


Gervieal eord 


Anteriorfuniculus (AF) 


Anterior median fissure 




Posterior horn 


Lateral horn 


Anterior horn 


Thoraeie eord 




Posterior horn 


Anterior horn 


Lnmbar eord 




Posterior horn 


Anterior horn 


Saeral eord 


B. Transverse seetions throngh the spinal eord 


4.46 


ISOLATED SPINAL C0RD AND SPINAL NERVE ROOTS WITH OOVERINGS AND REGIONAL SEGTIONS 










































































SPINAL eORD AND MENINGES 


Basilar artery 
Anterior inferior eerebellar artery 

Posterior inferior eerebellar artery 

Anterior spinal artery 

Anterior segmental 
medollary arteries 


Aseending eervieal artery 


Deep eervieal artery 


Vertebral artery 

Right sobelavian 

artery 


Anterior segmental 
medollary artery 

Spinal braneh 
Dorsal braneh 

Posterior intereostal artery 


Anterior radieolar arteries (green) 


Spinal braneh 
Posterior intereostal artery 

Anterior segmental 
medollary artery 


Spinal braneh 


Dorsal braneh 


Posterior intereostal artery 

Great anterior segmental 

medollary artery 
(of Adamkievviez) 


Anterior segmental 
medollary artery 

Spinal braneh 


Dorsal braneh 


Lumbar artery 
Cauda equina 


Median saeral artery 


Internal iliae artery 


Lateral saeral artery 


Vertebral artery 



Spinal braneh 


Gervieal 

vertebrae 


Thoraeie 
vertebrae ^ 


Posterior segmental 
medullary artery 

Spinal braneh 
Dorsal braneh 


Lumbar 

vertebrae 


^ Saeral ^ 
vertebrae 



Posterior inferior eerebellar artery 
Vertebral artery 

Posterior spinal 
arteries 


‘ Posterior segmental 
medullary arteries 

Aseending eervieal 
artery 

Deep eervieal 
artery 

Vertebral artery 

Right subclavian 
artery 

Posterior radicular 
arteries (green) 

Spinal braneh 


Posterior intereostal 
arteries 


Posterior intereostal 


Posterior segmental 
medullary artery 

Spinal braneh 
Dorsal braneh 


*^Lumbar artery 
Conus medullaris 


Filum terminale 


Lateral saeral 


Spinal branehes 


A. 


Anterìor Vìew 


Posterìor Vìew 


í 


4.47 


BLOOD SUPPLY OF SPINAL CORD 


A. Arteries of spinal eord. The segmental reinforeements of blood snpply from the posterior spinal arteries. Fraetores, disloeations, and fraetore-disloeations may inter- 

segmental medollary arteries are important in snpplying blood to the anterior and fere with the blood sopply fo fhe spinal eord from the spinal and medollary arteries. 
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POSTERIOR 


Posteríor spinal veíns 


Posterior spinal artery 


Posterior internai vertebrai venons piexus 


Posterior radicuiar artery 


Pial venous plexus 


Spinal nerve 


Intervertebral vein 


Anterior internai 
vertebral venous plexus 


B. Transverse Seetion 



Anterior spinal veins 


Basivertebral vein 


ANTERIOR 


Pial arterial plexus 


Spinal nerve 


Spinal braneh 


Anterior segmentai meduiiary artery 


Anterior spinai artery 


Posterior 

radicular 


Sulcal artery in 
anterior median fissure 

Anterior 



Spinal 
ganglion 

^Spinal 
braneh* 

Anterior 
segmentai 
medullary 
artery 

Posterior 

radicuiar 


artery 


Spinal 

nerve 


Anterior 

radicuiar 


Posterior 


* Spinal branehes arise from the vertebral, 
intereostal, lumbar, or saeral artery, 
depending on level of spinal eord. 


e. Anteroiaterai View 



BLOOD SUPPLY OF SPINAL C0RD (CONTINUED) 


B. Arterial supply and venous drainage. C. Segmental medullary and 
radicular arteries. Three longitudinal arteries supply the spinal eord: an 
anterior spinal artery, formed by the union of branehes of vertebral arter- 
ies, and paired posterior spinal arteries, eaeh of vvhieh is a braneh of 
either the vertebral artery or the posterior inferior eerebellar artery. 

• The spinal arteries run longitudinally from the medulla oblongata of 
the brainstem to the conus medullaris of the spinal eord. By them- 
selves, the anterior and posterior spinal arteries supply only the short 
superior part of the spinal eord. The circulation to much of the spinal 
eord depends on segmental medullary and radieolar arteries. 

• The anterior and posterior segmental medollary arteries enter the IV 
foramen to unite with the spinal arteries to supply blood to the spinal 
eord. The great anterior segmental medullary artery (Adamkiewicz 
artery) occurs on the left side in 65% of people. It reinforees the 
circulation to two thirds of the spinal eord. 

• Posterior and anterior roots of the spinal nerves and their eoverings 
are supplied by posterior and anterior radicular arteries, which run 
along the nerve roots. These vessels do not reaeh the posterior or 
anterior spinal arteries. 

• The 3 anterior and 3 posterior spinal veins are arranged longitudi- 
nally; they eommonieate freely with eaeh other and are drained by 
up to 12 anterior and posterior medullary and radieolar veins. The 
veins draining the spinal eord join the internal vertebral plexus in the 
epidural spaee. 

isehemia. Defieieney of blood supply (isehemia) of the splnal eord 
affeets its function and ean lead to muscle weakness and paralysis. 
The spinal eord may also suffer circulatory impairment if the seg- 
mental medullary arteries, particularly the great anterior segmental 
medullary artery (of Adamkiewicz), are narrowed by obstructive arte- 
rial disease or aortie elamping during surgery. 


















VERTEBRAL VENOUS PLEXUSES 




Anterior internal 
vertebral venons plexus 


Anterior external 
vertebral venous plexus 


Basivertebral vein 


Vertebral body 

Intervertebral dise 


A. Median Seetion 


Posterior external vertebral 
venous plexus 


Spinous proeess 


Posterior internal vertebral 
venous plexus 



Basivertebral vein 


Vertebral body 


Anterior external vertebral 
venous plexus 


Posterior external vertebral 
venous plexus 


Posterior internal vertebral 
venous plexus 

Anterior internal vertebral 
venous plexus 


Intervertebral vein 



VERTEBRAL VEN0US PLEXUSES 


A. Median seetion of iombar spine. B. Snperior view of inmbar vertebra with 

the vertebrai body seetioned transverseiy. 

• There are internai and externai vertebrai venons piexuses, communicat- 
ing with eaeh other and with both systemie veins and the portai system. 
infeetion and tnmors ean spread from the areas drained by the 
systemie and portai veins to the vertebrai venous system and iodge in 
the vertebrae, spinai eord, brain, or skuii. 

• The internai vertebrai venous piexus, ioeated in the vertebrai eanai, eon- 
sists of a piexus of thin-waiied, vaiveiess veins that surround the dura 
mater. Graniaiiy, the internai venous piexus communicates through the 
foramen magnum with the oeeipitai and basiiar sinnses; at eaeh spinai 
segment, the piexus reeeives veins from the spinai eord and a basiver- 
tebrai vein from the vertebrai body. The piexus is drained by iV veins 
that pass through the intervertebrai and saerai foramina to the vertebrai, 
intereostai, iumbar, and iaterai saerai veins. 

• The anterior externai vertebrai venous piexus is formed by veins that 
course through the body of eaeh vertebra. Veins that pass throngh the 
iigamenta fiava form the posterior externai vertebrai venous piexus. in 
the eervieai region, these piexuses communicate with the oeeipitai and 
deep eervieai veins. in the thoraeie, iumbar, and peivie regions, the azy- 
gos (or hemi-azygos), aseending iumbar, and iaterai saerai veins, respee- 
tiveiy, further iink segment to segment. 


B. Superior View 
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Spinal eord 


Spinous proeess (SP) 
Lamina (La) 


idural fat (E) 

Superior articular faeet 
(part of faeet joint, FJ) 


Subarachnoid spaee 
occupied by 

eerebrospinal fluid (CSF) 


Posterior ramus 
Anterior ramus 

Spinal nerve (N) 
Rami communicantes 


Anterior root 
Sympathetie ganglion 


A. Superìor Vìew 



B. Transverse (axìal) MRI (T1 algorithm) 


lnterneuron 


Spinal ganglion 


Anterior ramus 


e. Sehematie Illustration 



ramus 


Anterior ramus 



Somatie motor 



OVERVIEVV OF SOMATIC NERVOJS SYSTEM 


A. Spinal eord in situ in vertebral eanal. B. Axial (transverse) MRI of lombar 
spine. e. Gomponents of typieal spinal nerve. The somatie nervoos system, 
or volontary nervous system, eomposed of somatie parts of the CNS and 
PNS, provides general sensory and motor innervation to all parts of the body 
(G. soma), except the viseera in the body eavities, smooth muscle, and glands. 


The somatie (general) sensory fibers transmit sensations of touch, pain, tem- 
perature, and position from sensory reeeptors. The somatie motor fibers 
permit voluntary and reflexive movement by causing eontraetion of skeletal 
muscles, such as occurs when one touches a eandle flame. 

































eOMPONENTS OF SPINAL NERVES 



Thoraeie 


Lumbar 


Spinal 

nerves; 


Vertebral 


Regions of 


Spinal 

nerves; 


Vertebral 



Regions of 
spinal eord; 


Gervieal 


Thoraeie 


Regions of spinal 
eord/spinal nerves; 


eervieal 

Thoraeie 

Lumbar 

Saeral 


Goeeygeal 


Lumbar 


Goeeygeal 


Cauda equina 
Filum terminale internum 


Filum terminale 
externum 


Goeeygeal 



Saeral —b 


A. Sagíttal Seetion 


B. Sagíttal Seetíon 



SPINAL eORD AND SPINAL NERVES 


A. Spinal eord at 12 vveeks gestation. B. Spinal eord of an adolt. 

• Early in development, the spinal eord and vertebral (spinal) eanal are nearly equal in length.The eanal grovvs 
longer, so spinal nerves have an inereasingly longer course to reaeh the IV foramen at the eorreet level 
for their exit. The spinal eord of adults terminates betvveen vertebral bodies L1-L2. Tbe remaining spinal 
nerves, seeking their IV foramen of exit, form the cauda equina. 

• All 31 pairs of spinal nerves—8 eervieal (C), 12 thoraeie (T), 5 lumbar (L), 5 saeral (S), and 1 eoeeygeal 
(Co)—arise from the spinal eord and exit through the IV foramina in the vertebral column. 
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Anterior ramus 


Anteríor ramus 


Posteríor ramus (cut end) 


Peripheral nerves: 

Axillary nerve 


Radial nerve 


Median nerve 


Dlnar nerve 


Radial nerve 
Dlnar nerve 


Superficial braneh of radial nerve 


Posterior interosseous nerve 


Superficial braneh of radial nerve 



Peripheral nerves: 


Musculocutaneous nerve 


Deep braneh of radial nerve 


Superficial braneh of radial nerve 


Median nerve 


Obturator nerve 


Femoral nerve 


Seiatie nerve 


Saphenous nerve 


Gommon fibular (peroneal) nerve 


Gommon fibular (peroneal) nerve 


Tibial nerve 


Superficial fibular (peroneal) nerve 


Superficial fibular (peroneal) nerve 


Deep fibular (peroneal) nerve 


Deep fibular (peroneal) nerve 


Medial plantar nerve 
Lateral plantar nerve 


e. Posterior Víew 


D. Anteríor View 


Ì 
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SPINAL eORD AND SPINAL NERVES {CONTINUED) 


e. and D. Peripheral nerves. 

The anterior rami sopply nerve fibers to the anterior and lateral regions of 
the tronk and opper and lower limbs. 


The posterior rami sopply nerve fibers to synovial joints of the vertebral 
eolomn, deep moseles of the baek, and overlying skin. 

























































DERMATOMES AND MYOTOMES 




.jK' 

.JIÍ4 



Inferìor View 


A. 



Posteríor View 


Skeletal muscle: 
myotome 

r - 


Skin: 

dermatome 



B. 


Posterior 
(motor) root 


J 


4.51 


DERMATOMES 


A.-C. Dermatome map (Foerster, 1933). The Keegan and Garrett (1948) 
dermatome map is not inoloded here. The two sohemes are similar in the 
trnnk but differ in the limbs, vvhere both are presented. B. Sohematie illus- 
tration of a dermatome and myotome. The unilateral area of skin innervated 
by the general sensory fibers of a single spinal nerve is ealled a derma- 
tome. From elinieal stodies of lesions in the posterior roots or spinal nerves, 
dermatome maps have been devised that indieate the typieal patterns of 
innervation of the skin by speeifie spinal nerves. 
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Lateral rotation 


Abdoetion 

(shoolder) 




l 

4 






Flexion 

(elbovv) 




Extension 

(elbovv) 


C6, C7 


Extension 

(vvrist) 








km 


• r 


C5, C6 


Flexion 


(vvrist) 


ml 


C6, C7 


Extension 
(shoolder); 


Flexion 
\ (shoolder) 


B. Lateral View 




\ 


% I 


Finger 
extension 


'•\\V 





Pronation 

(forearm) 


Sopination 

(forearm) 

C6 


Extension 


e. Anterior Víew 





Abdoetion 


Abdoetion 




The movements assoeiated vvith 
eaeh bolded segment are most 
eommonly tested to determine the 
neorologie level of a lesion. 




Addoetion 

Abdoetion and Addnetion of Digits 
(Metaearpophalangeal Joints) 


E. Lateral Víew 



w 

vFlexion 


I t «* • 


D. Anterior View 


Plantarflexion (ankle) 



MYOTOMES 


Somatie motor (general somatie efferent) fibers transmit impnlses to skeletal (volnntary) mnseles. The nnilat- 
eral mnsele mass reeeiving innervation from the somatie motor fibers eonveyed by a single spinal nerve is a 
myotome. Eaeh skeletal mnsele is innervated by the somatie motor fibers of several spinal nerves; therefore, 
the mnsele myotome will eonsist of several segments. The mnsele myotomes have been gronped by joint 
movement to faeilitate elinieal testing. The intrinsie mnseles of the hand eonstitnte a single myotome—^T1. 
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AUT0N0MIC NERVES 



Mìdbraìn 



eranial parasympathetie 
outflow (via 4 eranial 
nerves): 



Eye (Iris, eiliary muscle) 


eiliary ganglion 


Pterygopalatine ganglion 


• Submandibular 



Glands: 

1 Laerimal 

2 Nasal, palatine, 
and pharyngeal 

3 Parotid 

4 Sublingual 

5 Submandibular 


Ganglion within 
or elos^ to organ 



Larynx ^ ^ 


r 

I' 


T 

s 

p 

■ 

I 

n 

a 

I 

e 

0 

r 

d 

i 




Bronehi 




Heart 


\ 


K 

9 ^ 


/ rP 


Transverse 


Aseending 

eolon 



Cecum 




Panereas 


intestine 



Rectum 



Deseending 

eolon 




f ✓ 
/ / 


Parasympathetìe fìbers 

- Presynaptie 

Postsynaptie 

O Intrinsie ganglia 
(within or elose to 
innervated organ) 


Saeral parasympathetie 
outflow (via pelvie 
splanehnie nerves) 



Bladder 


eiitoris 



Penis 
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DISTRIBUTION OF PARASYMPATHETIG NERVE FIBERS 
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Sympathetie 

tmnk 


White ramus 
communicans 


Gray rami 
communicantes to 
anterior and posterior 
rami of all spinal 
nerves for distribution 
to body vvalls and 
limbs (vasomotion, 
sudomotion, and 
pilomotion). 


Sympathetie fibers; 

- - - Presynaptie 
_ Postsynaptie 


Blood vessels of 
viseeral structures, 
blood vessels, svveat 
glands, and arreetor 
muscles of hairs 


Larynx 

Traehea 

Bronehi 


Diaphragm 



Stomaeh 

Panereas 

Spleen 


Large intestine 
Small intestine 
Kidney 

Suprarenal (adrenal) gland 
Rectum 

Internal anal sphineter 


Penis (elitoris) 
Gonad 



DISTRIBUTION OF SYMPATHETie NERVE FIBERS 
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AUTONOMIC NERVES 




Viseeral fibers 


Viseeral afferent 
Presynaptie sympathetie 
Postsynaptie sympathetie 
Presynaptie parasympathetie 
Postsynaptie parasympathetie 


Vìseeral para- 
sympathetie pathvvay 
(via Vagus nerve-CN X) 


Parasympathetie 
ganglion- 


Spinal ganglion 


Spinal nerve 


Posterior ramus 


Anterior ramus 


Viseeral 
afferent 
(reflex) fiber 


A. 




Gray ramus communicans 
Sympathetie ganglion 


Splanehnie nerve 


White ramus communicans 


£/ 



Viseeral sympathetie 
pathvvay 

(via splanehnie nerve) 


Viseeral afferent (pain) fiber 


4.55 


VISeERAL AFFERENT AND VISCERAL EFFERENT (MOTOR) INNERVATION 


J 


1. Sympathetie (thoraeolambar) division 



general, the effeets of 


A. Sehematie illustration. Viseeral afferent fibers have important relation- 
ships to the CNS, both anatomieally and fnnetionally. We are usually unaware 
of fhe sensory inpuf of fhese fibers, which provides informafion abouf fhe 
eondifion of fhe body’s infernal environmenf. This informafion is infegrafed 
in fhe CNS, often triggering viseeral or somatie reflexes or bofh. Viseeral 
reflexes regulafe blood pressure and ehemisfry by alfering such funcfions 
as heart and respiratory rates and vasenlar resistanee. Viseeral sensation 
that reaehes a eonseions level is generally eategorized as pain that is usu- 
ally poorly loealized and may be pereeived as hunger or nausea. However, 
adequate stimulation may elieit true pain. Most visceral/reflex (unconscious) 
sensafion and some pain fravel in viseeral afferenf fibers fhaf aeeompany 
fhe parasympafhefie fibers refrograde. Mosf viseeral pain impnlses (from fhe 
heart and most organs of fhe perifoneal eavify) fravel along viseeral afferenf 
fibers aeeompanying sympafhefie fibers. 

Viseeral efferenf (mofor) innervafion. The efferent nerve fibers and gan- 
glia of fhe ANS are organized info fwo sysfems or divisions. 


sympafhefie sfimnlafion are eafabolie (preparing fhe body for "flighf or 
fighf’’). 

2. Parasympafhefie (eraniosaeral) division. In general, fhe effeefs of parasym- 
pafhefie sfimulafion are anabolie (promofing normal fnnefion and eonserv- 
ing energy). 

Conducfion of impnlses from fhe CNS fo the effeetor organ involves a series 
of fwo nenrons in bofh sympafhefie and parasympafhefie sysfems. The eell 
body of fhe presynapfie (preganglionie) neuron (firsf neuron) is loeafed in fhe 
gray mafter of the CNS. Its fiber (axon) synapses on fhe eell body of a postsyn- 
aptie (postganglionie) neuron, the seeond neuron in the series. The eell bodies 
of such seeond nenrons are loeafed in aofonomie ganglia onfside fhe CNS, 
and fhe posfsynapfie fibers ferminafe on fhe effeefor organ (smoofh muscle, 
modified eardiae muscle, or glands). 
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(e.g., dilator 
muscle of the iris) via 
eephalie arterial braneh and 
periarterial plexus 


Intermediolateral eell column 
(IML; lateral horns) 


Garotid arteries with 
periarterial plexus 


Viseera of 
thoraeie 
eavity (e.g., 
heart) via 
cardiopulmonary 
splanehnie 
nerves 


Sympathetie 
paravertebral 


Lower limb 
via branehes of 
spinal nerves 
(vasomotion, 
sudomotion, and 
pilomotion) 


B. Anterolateral víew 



Sympathetie nerve fibers 

- Presynaptie 

- Postsynaptie 


Gonrses taken by presynaptie 
sympathetie fibers wíthín the 
sympathetie trnnks: 

1. Aseend and then synapse 

for innervation of head, when 
eervieal cardiopulmonary 
splanehnie nerves are involved, 
or when spinal nerves involved 
are superior to the part of the 
L involved (e.g., innervation 
of neek and upper limb) 

2. Synapse at level of entry 

when thoraeie cardiopulmonary 
splanehnie nerves are involved, 
or when spinal nerves involved 
are at approximately the same 
level as the part of the IML 




involved (e.g., innervation of 
middle trunk) 

3. Deseend and then synapse 

when spinal nerves involved 
are inferior to the part of the 
L involved (e.g., innervation 
of lower limb) 

4. Pass throngh sympathetíe 
trunk wíthout synapsíng to 
enter an abdominopelvie 
splanehnie nerve 

for innervation of 
abdominopelvie viseera only 


Viseera of 

abdominopelvie eavity (e.g., 
stomaeh and intestines) via 
abdominopelvie 
splanehnie nerves 



VISeERAL AFFERENT AND VISCERAL EFFERENT (MOTOR) INNERVATION (CONTINUED) 


B. Courses taken by sympathetie motor fibers. Presynaptie fibers 
aii foiiovv the same eoorse untii they reaeh the sympathetie trunks. in 
the sympathetie trunks, they foiiovv one of four possibie courses. Fibers 
invoived in providing sympathetie innervation to the body waii and iimbs 
or viseera above the ievei of the diaphragm foiiow paths 1 to 3. They 


synapse in the paravertebrai gangiia of the sympathetie trunks. Fibers 
invoived in innervating abdominopeivie viseera foiiow path 4 to preverte- 
brai gangiion via abdominopeivie spianehnie nerves. Postsynaptie fibers 
usuaiiy don’t aseend or deseend within the sympathetie trunks, exiting at 
the ievei of synapse. 
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IMAGING OF VERTEBRAL COLUMN 




A. Inferìor View 



B. Inferior View 


1 Site of retropharyngeal spaee 

2 Longus eolli 

3 Longus eapitis 

4 Parotid gland 

5 Retromandibular vein 

6 Stylopharyngeus 

7 Styloglossus 

8 Stylohyoid muscle and ligament/proeess 

9 Internal earotid artery 

10 Internal jugular vein 

11 Rectus eapitis lateralis 

12 Posterior belly of digastrie 

13 Anterior areh of atlas (C1 vertebra) 

14 Lateral mass of atlas (C1) 

15 Posterior areh of atlas (C1) 

16 Vertebral artery 

17 Transverse ligament of atlas (C1) 

18 Transverse proeess of atlas (C1) 

19 Spinaleord 

20 Rectus eapitis posterior major 

21 0bliquus eapitis inferior 

22 0bliquus eapitis superior 

23 Spinous proeess of atlas (C1) 

24 Longissimus eapitis 

25 Rectus eapitis posterior minor 

26 Semispinalis eapitis 

27 Sternoeleidomastoid 

28 Splenius eapitis 

29 Trapezius 

30 Fatty mass 

31 Dens of axis (C2 vertebra) 

32 Anterior tubercle of atlas (C1) 

33 Inferior articular faeet of atlas (C1) 

34 Foramen magnum 

35 Foramen transversarium 

36 Posterior tubercle of atlas (C1) 

37 Mastoid proeess 

38 Oeeipital bone of skull 

39 External oeeipital protuberance 

40 Ramus of mandible 


ANTERIOR 



POSTERIOR 



e. Postero-inferior View 



IMAGING OF SUPERIOR NUCHAL REGION AT LEVEL 
OF ATLAS 


A. Transverse seetion of speeimen. B. Transverse eompoted tomographie 
(CT) sean. C. Three-dimensionai (3D) CT of the base of the sknii and atias. 
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ANTERIOR 



POSTERIOR 


A. Inferìor View 


B. lnferiorVíew 



1 

Linea alba 

6 

Latissimus dorsi 

11 

Multifidus 

16 

Spinous proeess 

2 

Rectus abdominis 

7 

Deseending aorta 

12 

Rotatores 

17 

Cauda equina 

3 

External oblique 

8 

Inferior vena eava 

13 

llioeostalis 

18 

Psoas major 

4 

Internal oblique 

9 

Spinalis 

14 

4th lumbar vertebra 

19 

Quadratus lumborum 

5 

Transversus abdominis 

10 

Longissimus 

15 

Transverse proeess 




I 


4.57 


IMAGING OF LUMBAR SPINE AT L4 


A. Transverse seetion of speeimen. B. Transverse eompnted tomographie (CT) sean 



ANTERIOR 



POSTERIOR 


A. Inferior View 


B. Inferior View 



1 

Rectus abdominis 

6 

Internal iliae vein 

10 

2nd saeral vertebra 

14 

Ereetor spinae 

2 

External oblique 

7 

Anterior rami 

11 

Saero-iliae joint 

15 

Gluteus minimis 

3 

Internal oblique 

8 

Superior gluteal vessels 

12 

Saeral nerve root 

16 

Gluteus medius 

4 

Iliopsoas 

9 

Body of ilium 

13 

Multifidus 

17 

Gluteus maximus 

5 

Internal iliae artery 









IMAGING OF SACRO-ILIAC JOINT 


A. Transverse seetion of speeimen. B. Transverse eompoted tomographie (CT) sean. 































IMAGING OF VERTEBRAL COLUMN 



AR Anterior ramus 

LL 

Left lung 

SG 

Suprarenal gland 

C1-T1 Vertebrae 

M 

Medulla oblongata 

Sl 

Small intestine 

Cr Crus of diaphragm 

MP 

Mastoid proeess 

SN 

Spinal nerve 

eSF eerebrospinal fluid in subarachnoid spaee 

P 

Psoas muscle 

Sp 

Spleen 

D Dens (odontoid) proeess of C2 

PR 

Posterior ramus 

St 

Sternoeleidomastoid 

HA Hemi-azygos vein 

RK 

Right kidney 

ST 

Stomaeh 

IV Intervertebral dise 

RL 

Right lung 

VA 

Vertebral artery 

L Liver 

S 

Spinal eord 



LK Left kidney 

SF 

Splenie flexure 





eORONAL MRI SGANS OF GERVIGAL AND THORACIC SPINE 


A. and B. Gervieal spine. C. and D. Thoraeie spine. 
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SYSTEMie OVERVIEVV OF LOVVER LIMB: BONES 



I 







Hip region- 


Femoral region (thigh)- 


Pubic symphysis 


Leg region - 


Foot region- 



lliae erest 


Hip bone 


isehial tuberosity 


Femur 


Tibia 


Fibula 


Medial malleolus 





Anterior superior iliae spine 


Greater troehanter 


Lesser troehanter 


Popliteal region 


Lateral malleolus 


Palpable features of 
lovver limb bones 


A. Anteríor View 


B. Posterior Víew 


5.1 


REGIONS, BONES, AND MAJOR JOINTS OF LOVVER LIMB 


The hip bones meet anteriorly at the pnbie symphysis and artieolate with the saemm posteriorly. The 
femnr artienlates with the hip bone proximally and the tibia distally. The tibia and fibola are the bones of 
the leg that ioin the foot at the ankle. 
































Lower Limb 

SYSTEMie OVERVIEVV OF LOVVER LIMB: BONES 


Iliae erest 

Tuberculum 
(tubercle) 
of iliae erest 

Anterior superior 
iliae spine (ASIS) 

Anterior inferior 
iliae spine 

Greater 
troehanter 

Intertroehanterie 

line 

Lesser 
troehanter 

Femur 


Hìp bone 


Patella 


Lateral 
epieondyle 


Lateral femoral 


Fibula 


Lateral 
malleolus 


Calcaneus 


Cuboid 



eondyle 
Apex of head 


Head 

Neek 


lliae fossa 

Iliopubic 

eminenee 

Superior pubic 
ramus 

Pubic erest 
Pubic tubercle 

Pubic symphysis 

Body of pubis 

Obturator 

foramen 

Head of femur 


Adductor 

tubercle 

Medial 

epieondyle 

Medial femoral 
eondyle 

Medial tibial 
eondyle 

intereondylar 

eminenee 

Tibial tuberosity 

Anterior border 
Lateral surface 
Medial surface 

Tibia 

Medial 

malleolus 

Talus 


Navicular 


Cuneiforms 

First metatarsal 

ProKimal 

phalanx 

Distal 

phalanx 


A. Anterior Víew 


Hip bone 


Posterior 
gluteal line 

Posterior superior 
iliae spine (PSIS) 

Posterior inferior 
iliae spine 

Greater seiatie 
noteh 

isehial spine 


Lesser seiatie 
noteh 

isehial tuberosity 

Acetabulum 

Lesser troehanter 

Spiral line 

Lateral supracondylar 
line 


Medial supracondylar 
line 

Adductor 
tubercle 


Medial 
malleolus 

Talus 


Navicular 


Medial 
cuneiform 



lliae erest 


Medial femoral 
eondyle 


intereondylar fossa 


Medial tibial 
eondyle 


Soleal line 


Vertieal line 


Tìbìa 


Anterior 
gluteal line 

Inferior 
gluteal line 

lschium 

Head of 
femur 

Troehanterie 

fossa 

Greater 

troehanter 

Neek of 
femur 

Inter- 

troehanterie 

erest 

Gluteal 

tuberosity 

Linea 

aspera 

Femur 



Lateral 

femoral 

eondyle 

Lateral 



eondyle 




Fìbula 


Calcaneus 


Lateral 

malleolus 

Cuboid 



metatarsal 

Proximal 

phalanx 


B. Posterìor Vìew 



FEATORES OF BONES OF LOVVER LIMB 


The foot is in fuii piantar fiexion. The hip joint is disartieoiated in B to demonstrate the acetabuium of the 
hip bone and the entire head of the femur. 
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SYSTEMie OVERVIEVV OF LOVVER LIMB: BONES 



D. Anteroposterior View 



POSTNATAL LOVVER LIMB DEVELOPMENT 


A. Bones of lovver limb at birth. The hip bone ean be divided into three primary 
parts: iliom, isehinm, and pnbis.The diaphyses (bodies) of the long bones are 
vvell ossified. Some epiphyses (grovvth plates) and tarsal bones have begon 
to ossify, ineloding the distal epiphysis of the femor and proximal epiphysis of 
the tibia, ealeaneos, talns, and eoboid. B. and D. Anteroposterior radiographs 
of postmortem speeimens of nevvborns show the bony (white) and eartilagi- 
nous (gray) eomponents of the femur and hip bone. C. Epiphyses at proximal 
end of femur. The epiphysis of the head of the femur begins to ossify during 
the 1 st year, that of the greater troehanter before the 5th year, and that of the 


lesser troehanter before the 14th year. These usually fuse eompletely with the 
body (shaft) before the end of the 18th year. 

Disloeated epiphysis of femoral head. In older ehildren and ado- 
leseents (10 to 17 years ot age), the epiphysis of the temoral head may 
slip away from the femoral neek because ot weakness ot the epiphyseal 
plate. This injury may be caused by acute trauma or repetitive microtrau- 
mas that plaee inereased shearing stress on the epiphysis, espeeially with 
abduction and lateral rotation. 




























Lower Limb 

SYSTEMie OVERVIEVV OF LOVVER LIMB: BONES 







Tibia 


Epiphysis 


Epiphysial 


Synovial folds 


Epiphysis 


Medial cuneiform 


Talus 


1 st metatarsal 


Epiphysial plate 


ProKimal 


Distal phalanx 


Synovial folds 


E. Sagìttal Seetion 


Calcaneus 


Talus 


2nd metatarsal 


Calcaneus 


Epiphysis of 
calcaneus 


Middle cuneiform 


F. Sagittal Seetion 


POSTNATAL LOVVER LIMB DEVELOPMENT (CONTINUED) 




E. Foot of ehild age 4. F. Foot of ehild age 10. 

• In the foot of the yoonger ehild (E), epiphyses of long bones (tibia, metatar- 
sals, and phalanges) ossify like short bones, with the ossifieation eenters 
being enveloped in eartilage. Ossifieation has already extended to the sur- 
faee of the larger tarsal bones. 

• In the foot of the older ehild (F), ossifieation has spread to the dorsal and 
plantar surfaces of all tarsal bones in view, and eartilage persists on the 
artieolar surfaces only. 

• The traetion epiphysis of the calcaneus for the ealeaneal tendon and plan- 
tar aponeurosis begins to ossify from the ages of 6 to 10 years. 

• The first metatarsal bone is similar to a phalanx in that its epiphysis is 
at the base instead of the head, as in the seeond and other metatarsal 
bones. 


• The toberosity of the ealeaneos and the sesamoid bones of the first and 
the heads of the seeond to fifth metatarsals (here the seeond) sopport 
the longitodinal areh of the foot; the medial part of the longitodinal areh is 
higher and more mobile than the lateral. 

Fractures involving epiphysial plates. The primary ossifieation een- 
ter for the superior end of the tibia appears shortly after birth and joins 
the shaft of the tibia during adoleseenee (usually 16 to 18 years of age). 
Tibial fractures in ehildren are more serious if they involve the epiphysial 
plates because continued normal grovvth of bone may be jeopardized. 
Disruption of the epiphysial plate at the tibial tuberosity may cause inflam- 
mation of the tuberosity and ehronie recurring pain during adoleseenee 
(Osgood-Sehlatter disease), espeeially in young athletes. 
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Anterior 
eompartment 
of thigh 


Psoas 


Femoral nerve 
(L2-L4) 


lliaeos 


Rectus femoris 


Pectineus 


Sartorius 


Obtnrator nerve 
(L2-L4) 


Vastus lateralis 


Vastus intermedius 
Vastus medialis 
Articularis genu 


Obturator externus 
Posterior braneh 


Anterior braneh 


Adductor brevis 
Adductor longus 

Adductor 

magnus 

Graeilis 







Innervation of thigh: 


Anterior eompartment 
Medial eompartment 
Posterior eompartment 



Medial 

eompartment 
of thigh 


Posterior 
eompartment 
of thigh 
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I 

1 


Semitendinosus 


Bieeps femoris 

head) 

Semitendinosus 

Adductor magnus 

Semimembranosus 

Bieeps femoris 
(short head) 
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I 
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Superior gluteal 


nerve 


Inferior gluteal 


nerve 


Gluteal 

eompartment 


Seiatíe nerve (tíbíal 
and eommon fíbnlar) 


Gommon fíbnlar (peroneal) nerve 

(L4-S2) 

Snperfíeíal fibnlar (peroneal) nerve 

(L4-S1) 

Lateral (peroneus) 

eompartment longus 

of leg Fibularis (peroneus) 

brevis 


Tíbíal nerve 
(L4-S3) 


Deep fibnlar (peroneal) nerve 

(L5-S2) 


Posterior 

eompartment 

of leg 


Tibialis anterior 


Extensor hallucis 
longus 

Extensor digitorum 
longus 


Fibularis (peroneus) 
tertius 


Anterior 
eompartment 
of leg 


Gastrocnemius 


Popliteus 


Flexor digitorum 

longus 




Gommon fibnlar (peroneal) nerve 


(L4-S2) 


Plantaris 


Gastrocnemius 


Soleus 


Tibialis 

posterior 


Flexor hallucis 
longus 


Posterior 
eompartment 
of leg 


Extensor digitorum brevis 


Innervation of leg: 



Anterior eompartment 

Lateral eompartment 

Posterior eompartment 
of leg and sole of foot 


Medial plantar nerve 

(L4-L5) 

Abductor hallucis 


Flexor digitorum brevis 
Flexor hallucis brevis 
Lumbrical to 2nd digit 


Lateral plantar nerve 

(S1-S2) 

All other muscles 
in sole of foot 


A. Anteríor View 


B. Posteríor Víew 



OVERVIEVV OF MOTOR INNERVATION OF LOVVER LIMB 
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TABLE 5.1 MOTOR NERVES OFLOWER LIMB 


Nerve 

Origin 

Course 

Dìstrìbutìon 

Femoral 


Passes deep to midpoint of inguinal ligament, lateral to femoral 
vessels, dividing into muscular and cutaneous branehes in femoral 
triangle 

Anterior thigh muscles 

Obtorator 

Lumbar plexus (L2-L4) 

Traverses lesser pelvis to enter thigh via obturator foramen and then 
divides; its anterior braneh deseends betvveen adductor longus and 
adductor brevis; its posterior braneh deseends betvveen adductor 
brevis and adductor magnus 

Anterior braneh: longus, adductor brevis, 

graeilis, and pectineus; Posterior braneh: obìorator 
externus and adductor magnus 

Seíatíe 

Saeral plexus (L4-S3) 

Enters gluteal region through greater seiatie foramen, usually passing 
inferior to piriformis, deseends in posterior eompartment of thigh, 
bifurcating at apex of popliteal fossa into tibial and eommon fibular 
(peroneal) nerves 

Muscles of posterior thigh, leg and sole and dorsum 
of foot 

Tibial 

Seiatie nerve 

Terminal braneh of seiatie nerve arising at apex of popliteal fossa; 
deseends through popliteal fossa vvith popliteal vessels, continuing 
in deep posterior eompartment of leg vvith posterior tibial vessels; 
bifurcates into medial and lateral plantar nerves 

Hamstring muscles of posterior eompartment of thigh, 
muscles of posterior eompartment of leg, and sole of 
foot 

eommon fibolar (peroneal) 

Terminal braneh of seiatie nerve arising at apex of popliteal fossa; 
follovvs medial border of bieeps femoris and its tendon to vvind 
around neek of fibula deep to fibularis longus, vvhere it bifurcates into 
superficial and deep fibular nerves 

Short head of bieeps femoris, muscles of anterior and 
lateral eompartments of leg, and dorsum of foot 

Snperfieíal fibnlar (peroneal) 

Gommon fibular nerve 

Arises deep to fibularis longus on neek of fibula and deseends in 
lateral eompartment of the leg; pierees crural faseia in distal third of 
leg to beeome cutaneous 

Muscles of lateral eompartment of leg 

Deep fibnlar (peroneal) 

Arises deep to fibularis longus on neek of fibula; passes through 
extensor digitorum longus into anterior eompartment, deseending on 
interosseous membrane; erosses ankle joint and enters dorsum of foot 

Muscles of anterior eompartment of leg and dorsum 
of foot 
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Lateral cutaneous braneh of 
subcostal nerve (T12) 


Femoral braneh 


Genital braneh 


Lateral cutaneous 
nerve of thigh, 
anterior branehes 


Anterior cutaneous 
branehes of femoral 
nerve (lateral group) 


Infrapatellar braneh 
of saphenous nerve 


Lateral sural cutaneous 
nerve (from eommon 

fibular nerve) 


Superficial fibular (peroneal) nerve 
beeoming dorsal digital nerves 


Lateral dorsal cutaneous nerve of 
foot (termination of sural nerve) 


A. Anterìor Vìew 



Genitofemoral 

nerve 


Superior 
clunial nerves 
(posterior rami) 


Ilioinguinal nerve 


Medial 
clunial nerves 
(posterior rami) 




Cutaneous braneh 
of obturator nerve 


Cutaneous branehes 
of obturator nerve 


Anterior cutaneous 
branehes of femoral 
nerve (medial group) 


Saphenous nerve 
(from femoral nerve) 


Deep fibular 
(peroneal) nerve 



Lateral cutaneous braneh 
of iliohypogastrie nerve 


Lateral cutaneous 
nerve of thigh 
(posterior branehes) 


Inferior clunial nerves 
(branehes of posterior 
cutaneous nerve of 


Lateral cutaneous 
nerve of thigh 
(continuation of 
anterior branehes) 


Posterior cutaneous nerve 
of thigh 


Lateral sural cutaneous nerve 
(from eommon fibular nerve) 


Saphenous nerve 
(from femoral nerve) 


Medial sural cutaneous 
nerve (from tibial nerve) 


Communicating braneh of 
lateral sural cutaneous nerve 


Sural nerve 


Medial ealeaneal branehes 

of tibial nerve 


Lateral plantar nerve 


Medial plantar nerve 


B. Posterìor View 


5.5 


CUTANEOUS NERVES OF LOWER LIMB 


Cutaneous nerves in the subcutaneous tissue suppiy the skin of the iovver iimb. The cutaneous innervation 
of the iovver iimb refieets both the originai segmentai innervation of the skin via separate spinai nerves in its 
dermatomai pattern (Fig. 5.8) and the resuit of piexus formation of segmentai peripherai nerves. in B, the 
mediai surai cutaneous nerve (sural is Latin for eaif) is joined betvveen the popiiteai fossa and posterior aspeet 
of the ankie by a communicating braneh of the iaterai surai cutaneous nerve to form the surai nerve. The ievei 
of the junction is variabie and is iovv in this speeimen. 
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TABLE 5.2 CUTANEOUS NERVES OFLOWER LIMB 


Nerve 

Orìgìn (Contrìbutìng Spìnal Nerves) 

Course 

Dìstrìbutìon to Skìn of Lower Lìmb 

Subcostal (lateral cutaneous braneh) 

T12 anterior ramus 

Deseends over iliae erest 

Hip region inferior to anterior part of iliae erest and 
anterior to greater troehanter 

lliohypogastrie 

Lumbar plexus (L1; oeeasionally T12) 

Parallels iliae erest 

Lateral cutaneous braneh supplies superolateral 
quadrant of buttock 

Ilio-inguinal 

Lumbar plexus (L1; oeeasionally T12) 

Passes through inguinal eanal 

Inguinal fold; femoral braneh supplies skin over 
medial femoral triangle 

Genitofemoral 

Lumbar plexus (L1-L2) 

Deseends anterior surface of psoas major 

Femoral braneh supplies skin over lateral part of 
femoral triangle; genital braneh supplies anterior 
scrotumor labia majora 

Lateral cutaneous nerve of thigh 

Lumbar plexus (L2-L3) 

Passes deep to inguinal ligament, 2-3 em medial 
to anterior superior iliae spine 

Skin on anterior and lateral aspeets of thigh 

Anterior cutaneous branehes 

Lumbar plexus via femoral nerve (L2-L4) 

Arise in femoral triangle; pieree faseia lata along 
the path of sartorius muscle 

Skin of anterior and medial aspeets of thigh 

Cutaneous braneh of obturator nerve 

Lumbar plexus via obturator nerve (L2-L4) 

Follovving its deseent betvveen adductors longus 
and brevis, obturator nerve pierees faseia lata to 
reaeh the skin of thigh 

Skin of middle part of medial thigh 

Posterior cutaneous nerve of thigh 

Saeral plexus (S1-S3) 

Enters gluteal region via greater seiatie foramen 
deep to gluteus maximus; then deseends deep to 
faseia lata; terminal branehes pieree faseia lata 

Supply skin of posterior thigh and popliteal fossa 

Saphenous nerve 

Lumbar plexus via femoral nerve (L3-L4) 

Traverses adductor eanal but does not pass 
through adductor hiatus 

Skin on medial side of leg and foot 

Superficial fibular nerve 

Gommon fibular nerve (L4-S1) 

After supplying fibular muscles, perforates deep 
faseia of leg 

Skin of anterolateral leg and dorsum of foot 

Deep fibular nerve 

Gommon fibular nerve (L5) 

After supplying muscles on dorsum of foot, 
pierees deep faseia superior to heads of 1 st and 

2nd metatarsals 

Skin of vveb betvveen great and 2nd toes 

Sural nerve 

Tibial and eommon fibular nerves (S1-S2) 

Medial sural cutaneous braneh of tibial nerve and 
lateral sural cutaneous braneh of eommon fibular 
nerve merge at varying levels on posterior leg 

Skin of posterolateral leg and lateral margin of foot 

Medial plantar nerve 

Tibial nerve (L4-L5) 

Passes betvveen first and seeond layers of plantar 
muscles 

Skin of medial side of sole, and plantar aspeet, 
sides, and nail beds of medial SVi toes 

Lateral plantar nerve 

Tibial nerve (S1-S2) 

Passes betvveen first and seeond layers of plantar 
muscles 

Skin of lateral sole, and plantar aspeet, sides, and 
nail beds of lateral V/i toes 

Galeaneal nerves 

Tibial and sural nerves (S1-S2) 

Branehes over ealeaneal tuberosity 

Skin of heel 

Superior clunial nerves 

L1-L3 posterior rami 

Course laterally/inferiorly in subcutaneous tissue 

Skin overlying superior and eentral parts of 
buttock 

Medial clunial nerves 

S1-S3 posterior rami 

From dorsal saeral foramina; enter overlying 
subcutaneous tissue 

Skin of medial buttock and intergluteal eleft 

Inferior clunial nerves 

Posterior cutaneous nerve of 
thigh (S2-S3) 

Arise deep to gluteus maximus; emerge from 
beneath inferior border of muscle 

Skin of inferior buttock (overlying gluteal fold) 
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TABLE5.3 NERVELESIONS 


Nerve lnjury 

lnjury Deserìptìon 

Impaìrments 

eiìnìeal Aspeets 

Femoral nerve 

Trauma at femoral triangle 

Pelvie fracture 

Flexion of thigh is weakened 

Extension of leg is lost 

Sensory loss on anterior thigh and medial leg 

Loss of knee jerk reflex 

Anesthesia on anterior thigh 

' 

Obtorator nerve 

Anterior hip disloeation 

Radieal retropubic prostateetomy 

Adduction of thigh is lost 

Sensory loss on medial thigh 


Soperior gloteal nerve 

Surgery 

Posterior hip disloeation 
Poliomyelitis 

Gluteus medius and minimus function is lost 

Ability to pull eontralateral pelvis up to level and abduction 
of thigh are lost 

Gluteus medius limp or “wa( 
Positive Trendelenburg sign 

Cor 

^ ^ 1 

ddling gait” 

itralateral 

[\) 

Inferior gloteal nerve 

Surgery 

Posterior hip disloeation 

Gluteus maximus function is lost 

Ability to rise from a seated position, elimb stairs or 
ineline, or jump is lost 

Patient will lean the body trunk bí 

ackward at heel strike 

Illa 

Gommon fibolar nerve 

Blow to lateral aspeet of leg 
Fracture of neek of fibula 

Eversion of foot is lost 

Dorsiflexion of foot is lost 

Extension of toes is lost 

Sensory loss on anterolateral leg and dorsum of foot 

Patient will present with foot plan 
and inverted 

Patient eannot stand on heels 
“Foot slap” 

tar flexed (“footdrop”) 

/ 

Tibial nerve at popliteal fossa 

Trauma at popliteal fossa 

Inversion of foot is weakened 

Plantar flexion of foot is lost 

Sensory loss on sole of foot 

Patient will present with foot dorsiflexed and everted 

Patient eannot stand on toes 
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Anterìor View 
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Lateral View 
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Extension (knee) 
Dorsiflexion (ankle) 




L4, L5 




S1,S2 


Plantarflexion (ankle) 


Myotatìe (Deep Tendon) Reflex 

Spìnal Gord Segments 

Quadriceps (knee joint) 

L3/L4 

Galeaneal (Aehilles; ankle jerk) 

S1/S2 



MYOTOMESAND DEEPTENDON REFLEXES 


A. Myotomes. Somatie motor (general somatie efferent) fibers transmit 
impnlses to skeletal (volnntary) mnseles. The nnilateral mnsele mass reeeiv- 
ing innervation from the somatie motor fibers eonveyed by a single spi- 
nal nerve is a myotome. Eaeh skeletal mnsele is nsoally innervated by the 
somatie motorfibers of several spinal nerves; therefore, the mosele myotome 
will eonsist of several segments. The mnsele myotomes have been gronped 
by joint movement to faeilitate elinieal testing. 


B. Myotaetie (deep tendon) reflexes. A myotatie (streteh) reflex is an 
involontary eontraetion of a mosele in response to being stretehed. Deep 
tendon reflexes (e.g., “knee jerk”) are monosynaptie streteh reflexes that 
are elieited by briskly tapping the tendon with a reflex hammer. Eaeh ten- 
don reflex is mediated by speeifie spinal nerves. Streteh reflexes eontrol 
mosele tone (e.g., in antigravity, mnseles that keep the body opright against 
gravity). 


TABLE 5.4 NERVE ROOT (ANTERIOR RAMOS) LESIONS 


Gompressed Nerve Root 

Dermatome Affeeted 

Mnseles Affeeted 

Movement Weakness/Deflclt 

Nerve and Reflex Involved 

L4 

L4: medial surface of leg; big toe 

Quadriceps 

Extension of knee 

Femoral nerve 
i Knee jerk 

L5 

L5: lateral surface of leg; dorsum of foot 

Tibialis anterior 

Extensor hallucis longus 

Extensor digitorum longus 

Dorsiflexion of ankle (patient 
eannot stand on heels) 

Extension of toes 

Gommon fibular nerve 

No reflex loss 

S1 

S1: posterior surface of lovver limb; little toe 

Gastrocnemius 

Soleus 

Plantar flexion of ankle (patient 
eannot stand on toes) 

Flexion of toes 

Tibial nerve 
i Ankle jerk 
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ROTATION OF LIMBS DORING DEVELOPMENT; EFFEGT ON LOVVER LIMB DERMATOME PATTERN 


A. During early development, the trunk is divided into segments (metameres) 
that eorrespond to, and reeeive innervation trom, the eorresponding spinal 
eord segments. During the 4th week ot development, the upper limb buds 
appear as elevations of the C5 to T1 segments of the ventrolateral body wall. 
Following the cranial-to-caudal pattern of development the lower limb buds 
appear about a week later (5th week). The lower limb buds grow laterally 
from broader bases formed by the L2 to S2 segments. 

B. The distal ends of the limb buds flatten into paddlelike hand plates 
and foot plates that are elongated in the craniocaudal axis. Initially, both the 
thumb and the great toe are on the eranial sides of the developing hand 
and foot, direeted superiorly, with the palms and soles direeted anteriorly. 


VVhere gaps develop between the preenrsors of the long bones (future elbow 
and knee joints), flexures occur. At first, the limbs bend anteriorly, so that 
the elbow and knee are direeted laterally, eansing the palm and sole to be 
direeted medially (toward the trunk). 

e. By the end of the 7th week, the proximal parts of the upper and lower 
limbs undergo a 90-degree torsion around their long axes, but in opposite 
direetions, so that the elbow beeomes direeted eandally and posteriorly and 
the knee eranially and anteriorly. 

D. In the lower limb, the torsion of the proximal limb is aeeompanied 
by a permanent pronation (twisting) of the leg, so that the foot beeomes 
oriented with the greattoe on the medial side. 
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B. Posterior View C. Anterior View D. Posterior View 



DERMATOMES OF LOVVER LIMB 


The dermatomal, or segmental, pattern ot dlstrlbntlon ot sensory nerve tlbers perslsts desplte the merglng ot 
splnal nerves In plexus tormatlon durlng development. Two dlfferent dermatome maps are eommonly used. 
A. and B. The dermatome pattern of the lower llmb aeeordlng to Foerster (1933) Is preferred by many beeanse 
of Its eorrelatlon wlth ellnleal flndlngs. C. and D. The dermatome pattern of the lower llmb aeeordlng to Keegan 
and Garrett (1948) Is preferred by others for Its aesthetle unlformlty and obvlons eorrelatlon wlth development. 
Althongh depleted as dlstlnet zones, adiaeent dermatomes overlap eonsiderably, except along the axial line. 


A. Anterior View 
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External ìliae artery 


Aorta 


Deep circumflex iliae artery 


Superficial circumflex iliae artery 


Gommon iliae artery 
Internal iliae artery 

Inferior epigastrie artery 


Profnnda femoris artery 
(deep artery of thigh) 

Lateral circumflex 
femoral artery 


External pudendal artery 




Obturator artery 
Medial circumflex femoral artery 


Perforating arteries 




Femoral artery 


Deseending braneh 


Deseending genicular artery 

Popliteal artery 




Superior lateral genicular artery 


Inferior lateral genicular artery 


Geniculate anastomosis 


Perforating braneh of fibular 

(peroneal) artery 

Lateral malleolar artery 




Lateral tarsal artery 
Arcuate artery 


Dorsal digital arteries 


Superior medial 
genicular artery 


Inferior medial genicular artery 
Anterior tibial recurrent artery 


Anterior tibial artery 


Plantar anastomosis 


Medial malleolar artery 

Dorsal artery of foot 

(dorsalis pedis artery) 

Medial tarsal artery 

Deep plantar artery 
1 st dorsal metatarsal artery 


A. Anterior View 


Superior gluteal artery 
Inferior gluteal artery 


/i 


Cruciate anastomosis 




\ 


Medial circumflex femoral artery 


Profnnda femoris artery 
(deep artery of thigh) 


Femoral artery 




Lateral circumflex 
femoral artery 


Perforating arteries 


Hiatus in adductor magnus 


Geniculate anastomosis 


Superior medial genicular artery 


Inferior medial genicular artery 


Posterior tibial artery 


h 




Superior lateral genicular artery 

Popliteal artery 

Inferior lateral genicular artery 


Anterior tibial artery 


Fibnlar (peroneal) artery 


Perforating braneh 


Plantar anastomosis 


Medial plantar artery 


Deep plantar artery 




Lateral plantar artery 
Plantar areh 

Plantar metatarsal artery 


B. Posterior View 


Plantar digital arteries 




OVERVIEVV OF ARTERIES OF LOVVER LIMB 


The arteries often anastomose or eommonieate to form nefvvorks fo ensnre biood soppiy disfai fo fhe joinf 
fhroughouf fhe range of movemenf (erneiafe, genicuiafe and pianfar anasfomoses). If a main ehannel is 
slovvly occluded, the smaller alternate ehannels ean usually inerease In slze, provldlng a eollateral 
eireolation that ensures the blood supply to structures dlstal to the bloekage. 
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Inferior vena eava 


External iliae veìn 


Deep circumflex iliae vein 


eommon iliae veín 


Internal iliae vein 


Superior gluteal vein 


Medial circumflex femoral vein 

Lateral circumflex femoral vein 

Profnnda femoris vein 
(deep vein of thigh) 


Inferior epigastrie vein 
Obturator vein 


Great saphenous vein 

Femoral vein 


Perforating veins 


Internal pudendal vein 
Inferior gluteal vein 


Profnnda femoris vein 
(deep vein of thigh) 


Femoral veín 


Lateral superior genicular vein 


Lateral inferior genicular vein 


Deseending genicular vein 


Medial superior genicular vein 


Medial inferior genicular vein 


Deseending genicular vein 


Poplíteal vein 


Medial inferior genicular vein 


Lateral superior genicular vein 


Lateral inferior genicular vein 


Circumflex fibular vein 


Anterior tibial veins 




Posterior tibial veins 


I 


Fíbnlar (peroneal) veín 



Dorsal venons areh 


A. Anterior Víew 


Aeeompanying veins 
(L. venae eomitantes) 



e. 


Artery 


Vascular 

sheath 


B. Posteríor View 


Plantar venons areh 


Plantar digital veins 



DEEPVEINS OF L0WER LIMB 


A. and B. Deep veins lie internal to the deep taseia. Althongh only the anterior and posterior tibial veins are 
depieted as paired strnetores in this sehematie illostration, typieally in the limbs deep veins oeenr as mnltiple, 
generally parallel, eontinoally interanastomosing aeeompanying veins (L., venae eomitantes) surrounding and 
sharing the name of the artery they aeeompany. C. Aeeompanying veins. 
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Soperfieial 
circumflex iliae vein 


Superficial 
epigastrie vein 


Femoral vein 


Lateral cutaneous 
vein of thigh 


Medial cutaneous 
vein of thigh 


Site of saphenous 

cutdown 



Superficial external 
pudendal vein 


Great 

saphenous 

veìn 


Great saphenous vein 


Small 

saphenous 

vein 



Sites where perforating 
veins penetrate deep faseia 


Small 

saphenous 


Small (short) 
saphenous vein 


Lateral malleolus 



Dorsal venous areh 


Gommon dorsal digital veins 


B. Posterior View 


e. Lateral View 


Great saphenous vein 


Medial malleolus 


5.11 


SUPERFICIALVEINS OF LOVVER LIMB 


A. Anteromedial View 


Blood is continuously shunted trom the superficial veins in the subcutaneous tissue to deep 
veins via the perforating veins. Vein grafls obtained by surgically harvesting parts of the 
great saphenous vein are used to bypass obstructions in biood vesseis (e.g., a eoronary 
artery). When used as a bypass, the vein is reversed so that the vaives do not obstruct 
biood fiow. Because there are so many anastomosing ieg veins, removai ot the great 
saphenous vein rareiy affeets circuiation seriousiy, provided the deep veins are intaet. 

Saphenons cut down. The great saphenous vein ean be ioeated by making a skin 
ineision anterior to the mediai maiieoius. This procedure is used to insert a cannuia for 
proionged administration ot biood, eieetroiytes, drugs ete. 
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Great saphenous vein 


Popliteal vein 


Posterior tibial vein 


Perforatíng veins 


Fibnlar vein 


Plantar vein 



Medial malleolns 


A. Medial View 



B. Medial View, Varieose Veins 



Great saphenous vein 


Patella 


Great saphenous vein 


Great saphenous vein 

Medial malleolus 

Dorsal venous areh 


e. Anteromedial View, Normal Veins 



DRAINAGE AND SURFACE ANATOMY OF SUPERFICIALVEINS OF LOVVER LIMB 


A. Sehematie diagram of drainage of soperfieiai veins. Biood is shonted from 
the soperfieiai veins (e.g., great saphenoos vein) to the deep veins (e.g., 
fiboiar and posterior tibiai veins) via perforating veins that penetrate the deep 
faseia. Moseoiar eompression of deep veins assists retorn of biood to the 
heart against gravity. B. Varieose veins form when either the deep faseia 


or the valves of the perforating veins are ineompetent. This allows the 
muscular eompression that normally propels blood toward the heart to 
push blood from the deep to the superficial veins. Consequently, superfi- 
eial veins beeome enlarged and tortuous. C. Normal veins, distended fol- 
lowing exercise. 
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A. Anteromedial View 


e. Posteríor View 



SUPERFICIAL LYMPHATie DRAINAGE OF LOVVER LIMB 


The seperfieial lymphatie vessels eonverge on and aeeompany the saphenons veins and their tribotaries in 
the snperfieial faseia. The lymphatie vessels along the great saphenoos vein drain into the snperfieial ingoinal 
lymph nodes; those along the small saphenons vein drain into the popliteal lymph nodes. Lymph from the 
snperfieial ingninal nodes drains to the deep ingoinal and external iliae nodes. Lymph from the popliteal nodes 
aseends throogh deep lymphatie vessels aeeompanying the deep blood vessels to the deep ingoinal nodes. In 
B, note that the great saphenoos vein lies anterior to the medial malleolos and a hand’s breadth posterior to the 
medial border of the patella. Lymph nodes enlarge when diseased. Abrasions and minor sepsis, caused 
by pathogenie miero-organisms or their toxins in the blood or other tissues, may produce slight enlarge- 
ment of the superficial inguinal nodes (lymphadenopafhy) in otherwise healthy people. Malignaneies (e.g., 
of fhe exfernal genitalia and uterus) and perineal abseesses also result in enlargement of fhese nodes. 
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A. Anterìor View 
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(snperolateral nodes) 


lnguinal ligament 


Snperfieial ingninal lymph nodes 
(snperomedial nodes) 


Spermatie eord 
Deep inguinal node 


Snperfieial ingninal 
lymph nodes 
(inferior nodes) 




Great saphenons vein 


Superficial lymphatie 
vessels 



External iliae nodes 


Lymphatie 

vessles 



INGUINAL LYMPH NODES 


A. Disseetion. B. Lymphangiogram. 

Observe the arrangement ot the nodes: a proximai ehain 
paraiiei to the ingoinai iigament (snperoiaterai and snpero- 
mediai soperfieiai ingninai iymph nodes) and a distai ehain 
on the sides of the great saphenons vein (inferior soperfieiai 
ingoinai iymph nodes). Efferent vesseis ieave these nodes 
and pass deep to the ingoinai iigament to enter the deep 
ingninai and externai iiiae nodes. Some of the iymphatie 
vesseis traverse the femorai eanai, and others aseend 
aiongside the femorai artery and vein, some inside the 
femorai sheath, and some ontside it. 

Note the anastomosis betvveen the iymph vesseis. 


Inguinal 
lymph nodes 


B. Anteroposterior View 
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A. Anterior View 



isehial tuberosity 
(deep to muscle 
when thigh is extended) 


Iliotibial traet 
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Gluteus 

maximus 
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B. Lateral View 



FASeiA AND MUSCULOFASCIAL COMPARTMENTS OF LOVVER LIMB 


A. Anterior skin and subcutaneous tissue have been removed to reveai the deep taseia ot the thigh (faseia iata) 
and ieg (crurai faseia). B. Laterai skin and subcutaneous tissue have been removed to reveai the faseia iata. 
The faseia iata is thiek iateraiiy and forms the iiiotibiai traet. The iiiotibiai traet serves as a eommon aponenrosis 
for the giuteus maximus and tensor faseiae iatae moseies. 

One of the most eommon causes of lateral knee paln In endurance athletes (e.g., runners, eyelers, 
hlkers) Is iliotibial traet (band) syndrome (ITBS). Frletlon of the IT traet agalnst the lateral epleondyle 
of the femur with flexion and extension of the knee (e.g., during running) may result in the inflammation 
of the IT traet over the lateral aspeet of the knee or its attaehment to the dorsolateral tubercle (Gerdy 
tubercle). ITBS may also occur in the hip region, espeeially in older individuals. 
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FASeiAAND MUSCULOFASCIAL COMPARTMENTS OF LOVVER LIMB (CONTINUED) 


e. and D. The faseial eompartments of the thigh (C) and leg (D) are demonstrated in transverse seetion. The 
faseial eompartments eontain moseles that generally perform eommon fnnetions and share eommon innervation, 
and eontain the spread of infeetion. VVhile both thigh and leg have anteriorand posterior eompartments, the thigh 
also inelodes a medial eompartment and the leg a lateral eompartment. Trauma to muscles and/or vessels in 
the eompartments may produce hemorrhage, edema, and intlammation of the muscles. Because the septa, 
deep taseia, and bony attaehments firmly bound the eompartments, inereased volume resulting from these 
proeesses raises intraeompartmental pressure. In eompartment syndromes, structures vvithin or distal to 
the eompressed area beeome isehemie and may beeome permanently injured (e.g., eompression ot eapil- 
lary beds results in denervation and consequent paralysis ot muscles). A faseiotomy (ineision of bounding 
faseia or septum) may be performed to relieve the pressure in the eompartment and restore circulation. 
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5.16 


SUPERFICIALINGUINALVESSELS AND SAPHENOUS OPENING 


A. Superficial inguinai vesseis. The arteries are branehes of the femorai artery, and the veins are tributaries of 
the great saphenoos vein. B. Vaives of the proximai part of femorai and great saphenous veins. C. Saphenous 
opening. 
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FEMORAL SHEATH AND INGUINAL LIGAMENT 


A. Disseetion. B. Sehematie iiiostration. The femorai sheath eontains the 
femorai artery, vein, and iymph vesseis, but the femorai nerve, iying posterior 
to the iiiacus faseia, is outside the femorai sheath. C. Femorai sheath and 
femorai ring. The three eompartments of the femorai sheath are the iaterai 


for the femorai artery; intermediate for the femorai vein; and mediai for the 
femorai eanai. The base of the femorai eanai is formed by the smaii (about 
1 em wide) proximai opening at its abdominai end, the femorai ring. This 
opening is eiosed by extraperitoneai fatty tissue. 
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RETRO-INGUINAL PASSAGE AND FEMORAL TRIANGLE 
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STRUCTURES PASSING TO/FROM FEMORAL TRIANGLE VIA RETRO-INGUINAL PASSAGE 


A. Disseetion. The bonndaries of the femorai triangie are the ingoinai iiga- 
ment soperioriy (base of triangie), the mediai border of the sartorins (iaterai 
side), and the iaterai border of the addoetor iongos (mediai side). The point 
at vvhieh the iaterai and mediai sides eonverge inferioriy forms the apex. The 
femorai triangie is biseeted by the femorai vesseis. B. Retro-ingninai passage 
betvveen the ingninai iigament anterioriy and the bony peivis posterioriy. C. The 


iiiopsoas moseie, the femorai nerve, artery, and vein, and the iymphatie ves- 
seis draining the ingoinai nodes pass deep to the ingoinai iigament to enter 
the anterior thigh or retorn to the trunk. Three potential sites for hernia 
formation are indieated. Pnlsations of the femoral artery ean be felt 
distal to the inguinal ligament, midvvay betvveen the anterior superior iliae 
spine and the pubic tubercle. 
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FLOOR OF FEMORAL CANAL AND RETRO-INGUINAL PASSAGE 


A. Disseetion. Portions otthe sartorins moseie, temorai vesseis, and temorai nerve have been removed reveaiing 
the tioor ot the temorai triangie, formed by the iiiopsoas iateraiiy and the peetineos mediaiiy. At the apex of the 
triangie the femorai vesseis, saphenoos nerve, and the nerve to the vastos mediaiis pass deep to the sartorins 
into the addoetor (sobsartoriai) eanai. B. Transverse seetion of the femorai triangie at the ievei of head of femnr. 
(Levei of seetion is indieated in Fig. 5.18 C.) The iiiopsoas and femorai nerve traverse the retro-ingninai pas- 
sage and femorai triangie in a faseiai sheath separate from the femorai vesseis, vvhieh are eontained vvithin the 
femorai sheath. C. Sehematie iiinstration of eoorse of femorai vesseis. The addnetor eanai extends from the 
apex of the femorai triangie to the addoetor hiatns, by vvhieh the vesseis enter and ieave the popiiteai fossa. 
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ANTERIOR AND MEDIAL DOMPARTMENTS OF THIGH 




A. Anterìor Vìew 
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B. Anteromedìal Víew 



SURFACE ANATOMY OF ANTERIOR AND MEDIAL ASPEOTS OFTHIGH 


Patellar tendinitis (jumper’s knee) is caused by continuous overioading of the knee extensor meeha- 
nism, resuiting in mierotears of the tendon. The most vuinerabie site is where the pateiiar iigament 
(tendon) attaehes to the pateiia. This overuse injury ean resuit in degeneration and tearing of the tendon. 
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ANTERIOR AND MEDIALTHIGH MUSCLES, SUPERFICIAL AND DEEP 
DISSECTIONS 


A. Superficial disseetion. B. Deepdisseetion.Theeentrai portions otthe musciebeiiiesofthe sartorius, rectus 
femoris, pectineus, and addnetor iongus muscies have been removed. VVeakness of the vastns medialis or 

vastns iateralis, resulting from arthritis or trauma to the knee joint, for exampie, ean resuit in abnormai 
pateiiar movement and ioss of joint stabiiity. 
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ANTERIOR AND MEDIAL DOMPARTMENTS OF THIGH 
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ANTERIOR AND MEDIALTHIGH MUSCLES, SCHEMATIC ILLUSTRATIONS 


A.-D. Sequential vievvs from superficiai to deep. 

A “hip pointer,” which is a contusion of the iliae erest, usually occurs at its anterior part (e.g., 
where the sartorius attaehes to the anterior superior iliae spine). This is one of the most eommon injuries 
to the hip region, usually occurring in assoeiation with eollision sports. Contusions cause bleeding from 
ruptured eapillaries and infiltration of blood into the muscles, tendons, and other soft tissues. The term 
hip pointer may also refer to avulsion of bony muscle attaehments, for example, of the sartorius or rectus 
femoris from the anterior superior or inferior iliae spines or of the iliopsoas from the lesser troehanter of 
the femur. However, these injuries should be ealled avulsion fractures. 

A person with a paralyzed quadriceps eannot extend the leg against resistanee and usually presses 
on the distal end of the thigh during walking to prevent inadvertent flexion of the knee joint. 
















Lower Limb 

ANTERIOR AND MEDIAL DOMPARTMENTS OFTHIGH 



12th rib 


Psoas minor 


Psoas major 


Ilìaeos 


Iliopeetineal 



Iliopsoas 



E 


Anteríor Víews 



Artienlaris 

genu 


Psoas major 
Iliacus 


Vastus 

intermedius 


Patellar ligament 


Sartorius 
Rectus fem 


Pectineus 

Vastus 


lateralis 


Vastus 

medialis 


Vastus 

medialis 


G 



Tensor faseiae latae 

Sartorius 
Rectus femoris 


Vastus lateralis 


Vastus 


intermedius 
Linea aspera 


Vastus lateralis 


Vastos 

lateralís 


Vastus 

medialis 



H 


Posteríor Víews 



ANTERIOR AND MEDIALTHIGH MUSCLES, SCHEMATIC 
ILLUSTRATIONS (CONTINUED) 


E. Iliopsoas. F. and G. Attaehments of anterior moseles of thigh. H. Posterior attaehment of vastos medialis 
and lateralis. 


TABLE 5.5 MUSCLES OFANTERIOR THIGH 


Muscle 

Proximal Attaehment^ 

Dístal Attaehmenf 

Innervatíon^ 

Maín Aetions 

Iliopsoas 

Psoas major 

Laterai aspeets of T12-L5 vertebrae and iV 
dises; transverse proeesses of aii iumbar 
vertebrae 

Lesser troehanter of femur 

Anterior rami of iumbar nerves 
(L1, L2, and L3) 

Fiexes and stabiiizes^ hip joint 

Iliacus 

liiae erest, iiiae fossa, aia of sacrum and 
anterior saero-iiiae iigaments 

Tendon of psoas major, iesser troehan- 
ter, and femur distai to it 

Femorai nerve (L2 and L3) 

Tensor faseiae iatae 

Anterior superior iiiae spine and anterior part 
of iiiae erest 

liiotibiai traet that attaehes to iaterai 
eondyie of tibia 

Superior giuteai (L4 and L5) 

Abducts, mediaiiy rotates, and fiexes 
hip joint; heips to keep knee extended; 
steadies trunk on thigh 

Sartorius 

Anterior superior iiiae spine and superior part 
of noteh inferiorto it 

Superior part of mediai surface of tibia 

Femorai nerve (L2 and L3) 

Fiexes, abducts, and iateraiiy rotates hip 
joint; fiexes knee joint^ 

Quadriceps femoris 

Rectus femoris 

Anterior inferior iiiae spine and iiium superior 
to acetabuium 

Base of pateiia and by pateiiar iigament 
to tibiai tuberosity; mediai and iaterai 
vasti aiso attaeh to tibia and pateiia via 



Vastus iateraiis 

Greater troehanter and iaterai iip of iinea 
aspera of femur 

Femorai nerve (L2, L3, and L4) 

Extends knee joint; rectus femoris aiso 
steadies hip joint and heips iiiopsoas to 

Vastus mediaiis 

intertroehanterie iine and mediai iip of iinea 
aspera of femur 

aponeuroses (mediai and iaterai pateiiar 
retinacuia) 


fiex hip joint 

Vastus intermedius 

Anterior and iaterai surfaces of body of femur 





^See also Figure 5.22 for muscle attaehments. 

^Numbers indieate spinal eord segmental innervation of nerves (e.g., L1, L2, and L3 indieate that nerves supplying psoas major are derived from first three lumbar segments of the spinal eord; boldfaee type [L1, L2] indieates 
main segmental innervation). Damage to one or more of these spinal eord segments or to motor nerve roots arising from these segments results in paralysis of the muscles eoneerned. 

Tsoas major is also a postural muscle that helps eontrol deviation of trunk and is aetive during standing. 

íour aetions of sartorius (L. sartor, tailor) produce the onee-eommon eross-legged sitting position used by tailors—henee the name. 
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Perforating branehes 


Femoral artery 
Adductor hiatus 


5.23 


AHAeHMENTS OF MUSCLES OF MEDIALASPEOT OFTHIGH 


A. Overvievv of attaehments. B. Peetineos, addoetor iongos, and graeiiis. C. Addoetor brevis. D. Addoetor magnos. 


TABLE 5.6 MUSCLES OF MEDIAL THIGH 


Muscle 

ProKìmal Attaehment 

Dístal Attaehment^ 

Innervatlon^ 

Maln Aetlons 

Pectineus 

Superior pubic ramus 

Peetineal line of femur, just inferior to lesser 
troehanter 

Femoral nerve (L2 and L3) may 
reeeive a braneh from obturator nerve 

Adducts and flexes hip joint; 
assists with medial rotation of 
hip joint 

Adductor longus 

Body of pubis inferiorto pubic erest 

Middle third of linea aspera of femur 

Obturator nerve, anterior braneh (L2, 

L3, and L4) 

Adducts hip joint 

Adductor brevis 

Body of pubis and inferior pubic ramus 

Peetineal line and proximal part of linea 
aspera of femur 

Obturator nerve (L2, L3, and L4) 

Adducts hip joint and, to some 
extent, flexes it 

Adductor magnus 

Inferior pubic ramus, ramus of ischium 
(adductor part), and isehial tuberosity 

Gluteal tuberosity, linea aspera, medial 
supracondylar line (adductor part), and 
adductor tubercle of femur (hamstring part) 

Adductor part: obturator nerve (L2, L3, 
and L4) 

Hamstring part: tibial part of seiatie 
nerve (L4) 

Adducts hip joint; its adductor 
part also flexes hip joint, and its 
hamstring part extends it 

Graeilis 

Body of pubis and inferior pubic ramus 

Superior part of medial surface of tibia 

Obturator nerve (L2 and L3) 

Adducts hip joint, flexes knee 
joint, and helps rotate it medially 

Obturator externus 

Margins of obturator foramen and obturator 
membrane 

Troehanterie fossa of femur 

Obturator nerve (L3 and L4) 

Laterally rotates hip joint; 
steadies head of femur in 
acetabulum 


Golleetively, the first five moseles listed are the addoetors of the thigh, but their aetions are more complex (e.g., they aet as flexors of the hip joint during flexion of the knee joint and are aetive during vvalking). 
^See Figure 5.22 for muscle attaehments. 

^SeeTable 5.1 for explanation of segmental innervation. 
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ANTERIOR AND MEDIAL DOMPARTMENTS OFTHIGH 





m 


External iliae artery and vein 


Obtnrator internns 


Adductor longus 


Adductor magnus 


Rectus femoris 


Sartorìus 


Vastus medialis 


3 tendons merging to 
form pes anserinus 


Semìtendìnosus 



Sacrum 


Piriformis 


Sacrospinous ligament 


Coccygeus 


Internal pudendal artery 


Gluteus maximus 


B. Anterìor Vìew 



Semìmembranosus 


Semìtendinosus 


Graeilis 


Semitendinosus 


Sartorìus 


anserinus 


Gastrocnemius, medial head (cut) 


A. Medìal View 



Forming 
pes anserinus 


Graeilis 


Semítendinosus 


Sartoríus 


e. Medíal View 



MUSCLES OF MEDIALASPEOT OFTHIGH 


A. Disseetion. B. Muscuiar tripod. The sartorius, graeiiis, and semitendi- 
nosus muscies torm an inverted tripod arising trom three different eom- 
ponents of the hip bone. These muscies course vvithin three different 
eompartments, perform three different functions, and are innervated by 
three different nerves yet share a eommon distai attaehment. C. Distai 
attaehment of sartorius, graeiiis, and semitendinosus muscies. Aii three 


tendons beeome thin and aponeurotic and are eoiieetiveiy referred to 
as the pes anserinus. The graeilis is a relatively weak member of the 
adductor group and henee ean be removed without notieeable loss of 
its aetions on the leg. Surgeons often transplant the graeilis, or part 
of it, with its nerve and blood vessels to replaee a damaged muscle in 
the hand, for example. 
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ANTERIOR AND MEDIAL DOMPARTMENTS OF THIGH 



Anterior soperior iliae spine 


Femoral 


Aseending braneh of lateral 
circumflex femoral artery 


Sartorius 


Rectus femoris 


Deseending braneh of lateral 
circumflex femoral artery 


Vastus intermedius 



Internal oblique 


lliohypogastrie nerve 


Ilio-inguinal nerve 

Medial circumflex femoral artery 

Pectineus 

Adductor longus 

Branehes of obturator nerve 

Adductor brevis 

Profunda femorís artery 

Adductor brevis 


Vastus lateralis 


Adductor longus 
Nerve to vastus medialis 


Saphenous nerve 
Femoral artery 


Adductor magnus 


Rectus femoris 


Graeilis 


Sartorius 


Vastus medialis 


Saphenous 


Great saphenous vein 


Anteromedial View 



ANTEROMEDIAL ASPECT OFTHIGH 


• The limb is rotated laterally. 

• The temoral nerve breaks up into several nerves on entering the thigh. 

• The femoral artery lies betvveen two motor territories: that of the obtora- 
tor nerve, vvhieh is medial, and that of the femoral nerve, vvhieh is lateral. 
No motor nerve erosses anterior to the femoral artery, but the twig to the 
pectineus muscle erosses posterior to the femoral artery. 

• The nerve to the vastus medialis muscle and the saphenous nerve aeeom- 
pany the femoral artery into the adductor eanal. The saphenous nerve and 


artery and their anastomotie aeeompanying vein emerge from the eanal 
distally between the sartorius and graeilis muscles. 

• The profunda femoris artery (deep artery of thigh) is the largest braneh of 
the femoral artery and the ehief artery to the thigh. It arises from the femoral 
artery in the femoral triangle. In the middle third of the thigh, it is separated 
from the femoral artery and vein by the adductor longus. It gives off three or 
four perforating arteries that wrap around the posterior aspeet of the femur 
and supply the adductor magnus, hamstring and vastus lateralis muscles. 
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A. Lateral View 






Gluteal faseía (eovering 
gluteus medius) (1) 


Gluteus 
maxímus (2) 


Iliotibial traet 


Bieeps 
femorís (3) 


Long head 


Short head 


Tensor faseíae 
latae (8) 


Rectus 

femoris 


Vastus 
lateralis (7) 


Ilíotíbíal traet (6) 


Gastrocnemius 
(lateral head) (4) 


Patellar ligament (5) 


B. Lateral View 


Head of fibula (9) 



LATERAL ASPEGT OF THIGH 


A. Surface anatomy (numbers refer to structures in B). B. Disseetion shovving the iiiotibiai traet, a thiekening 
of the faseia iata, vvhieh serves as a tendon for the giuteus maximus and tensor faseiae iatae. The iiiotibiai 
traet attaehes to the anteroiaterai (Gerdy) tubercie of the iaterai eondyie of the tibia. The bieeps femoris 
tendon attaehes on the head of the fibuia. 


















































BONES AND MUSCLE ATTAGHMENTS OF THIGH 



Iliae erest- 
Tuberculum of iliae erest— 

Anterior superior iliae spine 


Iliae fossa 


Iliopubic eminenee 
Superior ramus of pubis 

Pubic tubercle 

Pubic symphysis 

Pubic erest 

-Peeten pubis 

T 


Body of pubis 

j. 


Adductor tubercle 
Medial epieondyle 

Medial femoral eondyle 
Medial and lateral tibial eondyles 


Tuberosity 


Anterior inferior iliae spine 


Femur 


isehial 

tuberosity 


Tìbia 


Rim of acetabulum 


Head of femur 


Greater troehanter 


intertroehanterie 

line 

Lesser troehanter 


Patella 


Fibula — 

A. Anterior View 


of pubis 


lschiopubic ramus 


Lateral epieondyle 
Lateral femoral eondyle 

Apex of head - 


Head 
Neek 



BONES OF THE THIGH AND PR0XIMAL LEG 


Key for B 



Proximal muscular attaehment 
Distal muscular attaehment 
Ligamentous attaehment 


Iliacus 


Sartorius 


Rectus femoris 


Adductor longus 


Graeilis 


Gluteus minimus 
Vastus lateralis 


Iliopsoas 


Vastus medialis 


Vastus intermedius 



Aricularis 


Adductor magnus 


Iliotibial 


Bieeps femoris 


Patellar ligament 


B. Anteríor View 


A. Bony featnres. B. Mnsele attaehment sites. 

























































Lower Limb 

BONES AND MUSCLE ATTAGHMENTS OFTHIGH 




Iliae erest 


Posterior gluteal line 


Posterior superior iliae spine 


Posterior inferior iliae spine 


Greater seiatie noteh 


Isehial spine 


Lesser seiatie noteh 


Isehial tuberosity 


Medial supracondylar line 


Adductor tubercle 


Medial femoral eondyle 


Medial tibial eondyle 


e. Posterìor Vìew 



Anterior gluteal line 


Tuberculum (tubercle) 
of iliae erest 


Inferior gluteal line 
Neekof femur 


Greater troehanter 
intertroehanterie erest 


Lesser troehanter 


Gluteal tuberosity 


Femur 


Lateral supracondylar line 
Popliteal surface 
intereondylar fossa 


Lateral femoral eondyle 


Lateral tibial eondyle 
Apex of head 


Head of fibula 


Soleal line 



BONES OF THE THIGH AND PROXIMAL LEG 
(CONTINUED) 


Key for D 



Proximal muscular attaehment 
Distal muscular attaehment 
Ligamentous attaehment 


Gluteus maximus 


Gemelli 

Bieeps femoris, long head 

Semitendinosus 

Adductor magnus 
Semimembranosus 


Adductor magnus 

Gastrocnemius, 
medial head 


Semimembranosus 


D. Posterior View 



Gluteus medius 


Gluteus minimus 

Iliotibial traet 
Tensor faseiae latae 


Sartorius 


Rectus femoris 


Gluteus medius 


Quadratus femoris 


Vastus lateralis 


Gluteus maximus 


Adductor magnus 


Adductor brevis 


Vastus intermedius 


Vastus lateralis 


Bieeps femoris, short head 


Vastus medialis 


Plantaris 

Gastrocnemius, 
lateral head 


Popliteus 


e. Bony featores. D. Muscle attaehment sites. 
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GLUTEAL REGION AND POSTERIOR OOMPARTMENT OF THIGH 



A. Posterìor Vìew 



Seiatie nerve 


Gommon fibnlar 
(peroneal) nerve 

Tibial nerve 


Gluteus medius (7) 


Adductor magnus 


Semìmembranosos (1) 



Semitendinosus 


Graeilis 


Gastrocnemius, 
medial head (2) 


B. Posterior View 


Gluteus maximus (6) 


Iliotibial traet (5) 


Long head of 
bieeps femoris 


Short head 
of bieeps femoris 


Bieeps femoris (4) 


Tibial nerve 


Plantaris 


Gommon 
fibular nerve 


Gastrocnemius, 
lateral head (3) 


5.28 


MUSCLES OFTHE GLUTEAL REGION AND POSTERIORTHIGH I 


A. Surface anatomy (nuínbers refer to structures in B). B. Superficial disseetion of muscies of giuteai region 
and posterior thigh (hamstring muscies eonsisting of semimembranosos, semitendinosus, and bieeps femo- 
ris). Hamstring strains (pulled and/or torn hamstrings) are eommon in running, jumping, and quick- 
start sports. The muscular exertion required to excei in these sports may tear part ot the proximai 
attaehments ot the hamstrings trom the isehiai tuberosity. 
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Gluteus medius 


Piríformís 


Superior gemellus 


Obturator internus 


Inferior gemellus 


Quadratus femoris 


Adductor magnus 


Seiatie nerve 


maximus 


(/) 


(/) 

E 

(U 


Bieeps femoris 


Semitendinosus 


Semimembranosus 


Oblique popliteal ligament 


Gastrocnemius, medial head 


e. Posterior View 




Gluteus minimus 


Piriformis 


Tensor faseiae latae 


Superior gemellus 

Obturator internus 


Inferior gemellus 


isehial tuberosìty 
(loeatìon of isehial bursa) 


Hamstring muscles 


Greater troehanter 
(loeation of 
troehanteríe bursa) 


Gluteus maximus 


Adductor 

magnus 


Iliotibial traet 


gastrocnemius 


Semimembranosus 


Plantaris 

Popliteus 


Gastrocnemius, lateral head 



Gluteus medius (cut) 


Quadratus 

femoris 


Bieeps femorís, 
short head 


Vastus medialis 


Bieeps femoris 
head (cut) 


Adductor tubercle 


Plantaris 


Oblique popliteal ligament 


Popliteus 


D. Posterior Víew 


l i 



MUSCLES OF GLUTEAL REGION AND POSTERIOR THIGH (CONTINUED) IIAND III 


e. Muscles of gloteal reglon and posterlor thlgh wlth gluteus maxlmus 
refleeted. D. Adductor magnus muscle. The adductor magnus has two parts: 
one belongs to the addnetor group, Innervated by the obtnrator nerve and 
the other to the hamstrlng group, Innervated by the tlblal portlon of the sel- 
atle nerve. The troehanterle bursa separates the superlor flbers of the glu- 
teus maxlmus from the greater troehanter of the femur and the isehlal bursa 


separates the Inferlor part of the gluteus maxlmus from the isehlal toberoslty. 
Diffuse deep pain in the iaterai thigh region (e.g., during stair eiimbing) 
may be caused by troehanterie bnrsitis. it is eharaeterized by point ten- 
derness overthe greater troehanter, with pain radiating aiong the iiiotibiai 
traet. isehiai bnrsitis resuits from excessive trietion between the isehiai 
bursae and isehiai tuberosities (e.g., as from eyeiing). 
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GLUTEAL REGION AND POSTERIOR OOMPARTMENT OF THIGH 



Gluteus maximus 



Gluteus medius 
Gluteus minimus 


Tensor 
faseiae latae 


Gluteus 

medius 

and 

minimus 


Gemelli 


Quadratus 

femoris 


Gluteus 

maximus 


Posterìor View 


Piriformis 



Obturator 
internus 
and 

gemelli 


Gluteus 
minimus 


A. Anteríor View 



Soperfieial 


B. Posterolateral Views 



Intermediate 



lliae erest 


Gluteal 

tuberosity 


Ilíotibial 

traet 



tuberculum 


Tensor 
faseíae latae 


Faseia lata 


Patella 


Anterolateral 
eondyle of tibia 


e. Lateral View 


5.29 


MUSCLES OF GLOTEAL REGION 


A. Attaehments. B. Relationship of gloteal moseles. C. Gluteus maximus and tensor faseiae latae. 


TABLE5.7 MUSCLES OFGLUTEAL REGION 


Muscle 

ProKímal Attachment^(/?e(/) 

Dístal Attaehment^ {Blue) 

Innervatíon^ 

Main Aetions 

Gluteus maximus 

Ilium posterior to posterior gluteal line, 
dorsal surface of sacrum and coccyx, 
sacrotuberous ligament 

Iliotibial traet that inserts into lateral 
eondyle of tibia; some fibers to gluteal 
tuberosity 

Inferior gluteal nerve (L5, 

S1, S2) 

Extends hip joint and assists in lateral 
rotation; steadies thigh and assists in 
raising trunk from flexed position 

Gluteus medius 

External surface of ilium betvveen anterior 
and posterior gluteal lines; gluteal faseia 

Lateral surface of greater troehanter of 
femur 


Abducts and medially rotates hip joinf; 

Gluteus minimus 

External surface of ilium betvveen anterior 
and inferior gluteal lines 

Anterior surface of greater troehanter 
of femur 

Superior gluteal nerve (L5, S1) 

keeps pelvis level vvhen opposite leg is off 
ground and advanees pelvis during svving 
phase of gait; TFL also contributes to 
stability of extended knee 

Tensor faseiae 
latae (TFL) 

Anterior superior iliae spine and iliae erest 

Iliotibial traet that attaehes to lateral 
eondyle (Gerdy tubercle) of tibia 


Piriformis 

Anterior surface of sacrum and 
sacrotuberous ligament 

Superior border of greater troehanter of 
femur 

Anterior rami of S1 and S2 


Obturator internus 

Pelvie surface of obturator membrane and 
surrounding bones 

Medial surface of greater troehanter of 
femur by eommon tendons 

Nerve to obturator internus 

Laterally rotate extended hip joint and 
abduct flexed hip joint; steady femoral 
head in acetabulum 

Superiorgemellus 

isehial spine 

(L5, S1) 

Inferior gemellus 

isehial tuberosity 




Quadratus femoris 

Lateral border of isehial tuberosity 

Quadrate tubercle on intertroehanterie 
erest of femur 

Nerve to quadratus femoris 
(L5,S1) 

Laterally rotates hip joint,°'steadies femoral 
head in acetabulum 


^See Figure 5.22 for muscle attaehments. 

^See Table 5.1 for explanation of segmental innervation. 

^Guteus medius and minimus: anterior fibers medially rotate hip joint and posterior fibers laterally rotate hip joint. 

^There are six lateral rotators of the hip joint: piriformis, obturator internus, gemelli (superior and inferior), quadratus femoris, and obturator externus. These muscles also stabilize the hip joint. 
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Bieeps femoris 
long head 


Semitendinosus 


Semimembranosns 


Semimembranosus 


Bieeps 

femoris 


Semi- 

tendinosus 



Anteríor View 



short head 


A 



Gluteus medius 


Gluteus maximus 


Iliotibial traet 


Semitendinosns 


Bieeps femoris 


Semimembranosns 


B 



Gluteus medius 


Piriformis 

Superior gemellus 
Obturator internus 
Inferior gemellus 

Quadratus femoris 


Adductor magnus 


Semimembranosns 


Short head 


Long head 


Bieeps 

femoris 


Oblique popliteal 
ligament 


e 



Gluteus minimus 
Piriformis 

Superior gemellus 

Tendon of 
obturator internus 

Inferior gemellus 


Adductor magnus 


Short head 


Long head 


Bieeps 

femoris 


Adductor hiatus 


Semimembranosns 


D 


Posterior Views 



MUSCLES OF POSTERIOR THIGH 


A. Attaehments. B. Saperfieial layer. C. Intermediate layer. D. Deep layer. 


TABLE 5.8 MUSCLES OF POSTERIOR THIGH (HAMSTRING) 


Mnsele^ 

ProKimal Attachment^(/?e(/) 

Distal Attachment^(^/t/e) 

Innervation^ 

Main Aetions 

Semitendinosus 


Medial surface of superior part of tibia 


Extend hip joint; flex knee joint and 

Semimembranosus 

isehial tuberosity 

Posterior part of medial eondyle of tibia; 
refleeted attaehment forms oblique popliteal 
ligament to lateral femoral eondyle 

Tibial division of seiatie nerve (L5, 

S1, and S2) 

rotate it medially; when hip and knee 
joints are flexed, ean extend trunk 

Bieeps femoris 

Long head: isehial tuberosity; 
Shorthead: linea aspera and lateral 
supracondylar line of femur 

Lateral side of head of fibula; tendon is split at 
this site by fibular eollateral ligament of knee 

Long head: tibial division of seiatie 
nerve (L5, S1, and S2); 

Shorthead: eommon fibular 
(peroneal) division of seiatie nerve 
(L5, S1, and S2) 

Flexes knee joint and rotates it 
laterally; extends hip joint (e.g., when 
initiating a walking gait) 


^See Figure 5.22 for muscle attaehments. 

^ee Table 5.1 for explanation of segmental innervation. 




















































GLUTEAL REGION AND POSTERIOR OOMPARTMENT OF THIGH 


Superior gluteal artery 


Pìrìformìs 


Inferìor gloteal artery and nerve 

Internal pndendal artery 

Pndendalnerve 
Nerve to obtnrator internns 


Sacrotuberous ligament 


Posterior cutaneous 
nerve of thigh 


Braneh of medial circumflex 

femoral artery 


Nerve to 


Greater 
troehanter 
of femur 



Gluteus maximus 


Gluteus medius 


Superior gemellus 
Obturator internus 


Inferior gemellus 


Braneh of medial circumflex 
femoral artery 

Troehanterie bursa 

Quadratus femoris 


Gluteofemoral bursa 


Seiatie nerve 


Adductor magnus 


Bieeps femoris, long head 


1st perforating artery 


Semitendinosus 


Semimembranosus 


Semimembranosus 
Semitendinosus 
Adductor magnus 


2nd perforating artery 


A. Posterior View 


Bieeps femoris, short head 


Posterior superior iliae spine 


Piriformis 



lliae erest 


Gluteus medius 


5.31 


Safe area (green) 

Gluteus maximus 


MUSCLES OF GLUTEAL REGION AND POSTERIOR 
THIGH IV 


‘V^Supratrochanteric plane 


Right seiatie 


nerve 


B. Posterior View, intragloteal injeetion 


A. Disseetion. The gintens maximus muscie is spiit superioriy and interioriy, 
and the middie part is excised; two cubes remain to identity its nerve. The 
giuteus maximus is the oniy muscie to eover the greater troehanter; it is apo- 
nenrotie and has underiying bursae where it giides on the troehanter (troehan- 
terie bursa) and the aponenrosis of the vastus iateraiis muscie (giuteofemorai 
bursa). B. Intragluteal injeetion. injeetions ean be made safely only Into 
the superolateral part of the buttock to avoid injury to the seiatie and glu- 
teal nerves. This site has a rieh vascular network trom the superior gluteal 
vessels that lie between the gluteus medius and minimus muscles. 
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Posterior superior iliae spine 


Gluteus mínìmus 


Pirìformis 


Superior giuteai artery and nerve 

Sacrotuberous ligament 


Pudendalnerve 
Internal pudendal artery 

Nerve to obturator internus 


Tip of coccyx 


Seiatie nerve 
Inferíor gluteal nerve and artery 


Posterior cutaneous 
nerve of thigh 


Semitendinosus 


Bieeps femoris, long head 



Gluteus medius 


Superior gemellus 


Obturator internus tendon 


Inferior gemellus 


Greater troehanter 
Obturator externus tendon 
Medial circumflex femoral artery 


Quadratus femoris 


Gluteus maximus 


Bieeps femoris, long head 

Semitendinosus 

Semimembranosus 


Posterior cutaneous nerve 


1 st perforating artery 


Adductor magnus 


Iliotibial traet 
lntermuscular septum 


Graeilis 

Seiatie nerve 


777 -Bieeps femoris, short head 

2 nd perforating artery 


Semimembranosus 


Abductors 

(Gluteus medius, minimus, and 
tensor faseiae latae) 


A. Posteríor View 


5.32 


MUSCLES OF GLUTEAL REGION AND POSTERIOR THIGH V 


A. The proKÌmal three quarters ot the gluteus maximus muscle is retleeted, and parts 
ot the gluteus medius and the three hamstring mnseles are excised. The snperior 
gluteal vessels and nerves emerge superior to the piriformis muscle; all other ves- 
sels and nerves emerge inferiorto it. B. When the vveight is borne by one limb, the 
muscles on the supported side fix the pelvis so that it does not sag to the unsup- 
ported side, keeping the pelvis level. C. When the right abductors are paralyzed, 
ovving to a lesion ot the right superior gluteal nerve, fixation by these muscles is 
lost and the pelvis tilts to the unsupported lett side (positive Trendelenburg sign). 



Posterìor Vìews 
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Iliae erest 


Posterior superior iliae spine 


Posterior 

saero-iliae 

ligaments 


Posterior inferior iliae spine 


Pìrìformìs 


Greater seìatìe foramen 


Saerospìnons lìgament 

Isehíal spíne 


Lesser seíatíe foramen 


Posterior 


Anterior 


Inferior 



Gluteal 

lines 


capsule of hip joint 


Seíatíe nerve 


Greater troehanter 


Sacrotuberous ligament 


Quadratus femoris 


isehial tuberosity 


Lesser troehanter 


A. Posteríor View 




. Posteríor Views 


Piriformis (P) 

Fibular 
division (F) 

Tibial 

division (T) 


Seiatie nerve 





LATERAL ROTATORS OF HIR SCIATIC NERVE, AND LIGAMENTS OF GLUTEAL REGION 


A. Piriformis and quadratus femoris. in the anatomieai position the tip of the 
coccyx iies snperior to the ievei of the isehiai toberosity and inferior to that of 
the isehiai spine. The iaterai border of the seiatie nerve iies midvvay betvveen 
the iaterai snrfaee of the greater troehanter and the mediai sorfaee of the 
isehiai tnberosity. 


B. Reiationship ot seiatie nerve to piriformis muscie. Of 640 iimbs studied 
in Dr. Grant’s iaboratory, in 87%, the tibiai and fibuiar (peroneai) divisions 
passed inferiorto the piriformis (M); in 12.2%, the fibniar (peroneai) division 
passed through the piriformis {eenter)-, and in 0.5% the fibniar (peroneai) 
division passed superior to the piriformis {hght). 
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Iliae erest 


Posterior superior 
iliae spine (PSIS) 


Posterior inferior iliae spine (PIIS) 


Greater seiatie foramen 


Saerospinons ligament 


Capsule of hip joint 



Superìor gemellus 


Greater troehanter 


Inferìor gemellus 


Obturator externus 


Obturator internus* 


ligament 


Tríeeps coxae 


e. Posteríor View 


isehial 

tuberosity 


troehanter 



Obturator internus 
and gemelli 




LATERAL ROTATORS OF HIP, SCIATIC NERVE, AND LIGAMENTS OF GLUTEAL REGION (CONTINUED) 


e. Obturator internus, obturator externus, and superior and inferior gemeiii. 

• The obturator internus is ioeated partiy in the peivis, vvhere it eovers 
most of the iaterai waii of the iesser peivis. it ieaves the peivis through 
the iesser seiatie foramen, makes a right-angie turn, beeomes tendinous, 
and reeeives the distai attaehments of the gemeiii before attaehing to the 
mediai surface of the greater troehanter (troehanterie fossa). 

• The obturator externus extends from the externai surface of the obturator 
membrane and surrounding bone of the peivis to the posterior aspeet of 
the greater troehanter, passing direetiy under the acetabuium and neek of 
the femur. 


Seiatie nerve bioek. Sensation eonveyed by the seiatie nerve ean be 
bloeked by injeeting an anesthetie agent a few eentimeters inferior to 
the midpoint of the line joining the PSIS and the superior border of the 
greater troehanter. Paresthesia radiates to the foot because of anes- 
thesia of the plantar nerves, which are terminal branehes of the tibial 
nerve derived from the seiatie nerve. 

eommon fibular nerve eompression at piriformis. In the approx- 
imately 12% of people in whom the eommon fibular division of 
the seiatie nerve passes through the piriformis, this muscle may 
eompress the nerve. 

























GLUTEAL REGION AND POSTERIOR OOMPARTMENT OF THIGH 


Middle clunial nerves 


Superior gluteal nerve 


Inferior gluteal nerve 


Pudendal nerve 


Posterior cutaneous 
nerve of the thigh 


Seiatie 

nerve 


eommon fibular nerve 


Tibial nerve 



Inferior clunial nerves 


Perineal braneh 


Posterìor Vìew 


Lumbar plexus (L1-L4) 


Saeral plexus (L4-S4) 


Nerve to quadratus femoris 


Nerve to obturator internus 


5.34 


NERVES OF GLUTEAL REGION 


TABLE 5.9 NERVES OF GLOTEAL REGION 


Nerve 

Orìgìn 

Course 

1 

Dìstrìbutìon ìn Gluteal Regìon 

Clunial (superior, middle, 
and inferior) 

Superior: posterior rami of L1-L3 nerves 
Middle: posterior rami of S1-S3 nerves 
Inferior: posterior cutaneous nerve of thigh 

Snperior nerves eross iliae erest; middle nerves exit through 
posterior saeral foramina and enter gluteal region; inferior 
nervescur\ie around inferior border of gluteus maximus 

Gluteal region as far laterally as greater 
troehanter 

Seiatie 

Saeral plexus (L4-S3) 

Exits pelvis via greater seiatie foramen inferior to piriformis 
to enter gluteal region 

No muscles in gluteal region 

Posterior cutaneous nerve 
of thigh 

Saeral plexus (S1-S3) 

Exits pelvis via greater seiatie foramen inferior to piriformis, 
emerges from inferior border of gluteus maximus coursing 
deep to faseia lata 

Skin of buttock via inferior cluneal branehes, 
skin over posteriorthigh and popliteal fossa; 
skin of lateral perineum and upper medial 
thigh via perineal braneh 

Superior gluteal 

Anterior rami of L4-S1 nerves 

Exits pelvis via greater seiatie foramen superior to piriformis; 
courses betvveen gluteus medius and minimus 

Gluteus medius, gluteus minimus, and TFL 

Inferior gluteal 

Anterior rami of L5-S2 nerves 

Exits pelvis via greater seiatie foramen inferior to piriformis, 
dividing into multiple branehes 

Gluteus maximus 

Nerve to quadratus femoris 

Anterior rami of L4-S1 nerves 

Exits pelvis via greater seiatie foramen deep to seiatie nerve 

Posterior hip joint, inferior gemellus, and 
quadratus femoris 

Pudendal 

Anterior rami of S2-S4 nerves 

Exits pelvis via greater seiatie foramen inferior to pirifor- 
mis; deseends posterior to sacrospinous ligament; enters 
perineum (pudendal eanal) through lesser seiatie foramen 

No structures in gluteal region (supplies most 
of perineum) 

Nerve to obturator internus 

Anterior rami of L5-S2 nerves 

Exits pelvis via greater seiatie foramen inferior to piriformis; 
deseends posterior to isehial spine; enters lesser seiatie 
foramen and passes to obturator internus 

Superior gemellus and obturator internus 
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Obturator externus 
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Femoral artery 
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artery (deep artery 
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Femoral artery 
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Popliteus 


A. Posterìor Vìew 



Inferìor gluteal artery 


Medial 

Lateral 
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femoral 

arteries 


Gluteus maximus 
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Cruciate 

anastomosis 


Perforating arteries 


Medial and lateral 
superior genicular 
arteries 


Medial and lateral 
inferior genicular 
arteries 


Tibial arteries 


Superior 
gluteal artery 


Inferior 
gluteal artery 


Internal 
pudendal artery 


Branehes 
gluteus maximus 


gluteal 


Seiatie nerve 



Medial branehes of 
perforating arteries 


Tibial nerve 


Gommon 
fibular nerve 


Popliteal artery 


i ^ ■ 


B. Posterior View 
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ARTERIES OF GLOTEAL REGION AND POSTERIOR THIGH 


TABLE 5.10 ARTERIES OFGLRTEAL REGIONAND POSTERIOR THIGH 


Artery B 

Origin 

Course 

Dìstrìbutìon 

Superior gluteal 

Internal iliae 

Enters gluteal region through greater seiatie foramen superior to 
piriformis; divides into superficial and deep branehes; anastomoses 
with inferior gluteal and medial circumflex femoral arteries 

Superficial braneh: superior gluteus maximus 

Deep braneh: runs between gluteus medius and 
minimus, supplying both and tensor faseiae latae 

Inferior gluteal 

Enters gluteal region through greater seiatie foramen inferior to 
piriformis; deseends on medial side of seiatie nerve; anastomoses 
with superior gluteal artery and partieipates in cruciate anastomosis 
of thigh 

Inferior gluteus maximus, obturator internus, 
quadratus femoris, and superior parts of ham- 
string muscles 




Internal pudendal 

Enters gluteal region through greater seiatie foramen; deseends 
posterior to isehial spine; exits gluteal region via lesser seiatie fora- 
men to perineum 

No structures in gluteal region (supplies external 
genitalia and muscles in perineal region) 

Perforating arteries 

Perforate aponeurotic portion of adductor magnus attaehment and 
medial intermuscular septum to enter and supply muscular branehes 
to posterior eompartment; then pieree lateral intermuscular septum to 
enter posterolateral aspeet of anterior eompartment 

Hamstring muscles in posterior eompartment; 
posterior portion of vastus lateralis in anterior 
eompartment; femur (via femoral nutrient arter- 
ies); reinforee arterial supply of seiatie nerve 

Lateral circumflex femoral 

Profunda femoris (may arise 
from femoral) 

Passes laterally deep to sartorius and rectus femoris; enter gluteal 
region 

Anterior part of gluteal region 

Medial circumflex femoral 

Passes medially and posteriorly between pectineus and iliopsoas; 
enters gluteal region 

Supplies most blood to head and neek of femur; 
hip region 
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Anterior superior iliae spine 


Anterior inferior iliae spine 


Acetabular labrum 
Head of femur 


Ilìofemoral ligament 


Greater troehanter 


intertroehanteríe line 


Lesser troehanter 



Pubic tubercle 


Anterior braneh 


Posterior braneh 


Obturator nerve 


Obturator externus 


Piriformis 


Obturator internus and gemelli 


A. Anterior View 


Gluteus minimus 


Key for B 



ProKimal muscular attaehment 
Distal muscular attaehment 
Ligamentous attaehment 


Vastus lateralis 


B. Anteríor View 



Fovea (pit) 
for ligament 
of head of 
femur 


Iliofemoral ligament 


Iliopsoas 



HIP JOINT 


A. Iliofemoral ligament. B. Mosele attaehments of anterior aspeet of the 
proKÌmal femor. In A: 

• The head of the femor is exposed just medial to the iliofemoral ligament 
and faees soperiorly, medially, and anteriorly. At the site of the subtendi- 
nous bursa of psoas, the capsule is weak or (as in this speeimen) partially 
defieient, but it is guarded by the psoas tendon. 


• The iliofemoral ligament, shaped like an inverted ‘‘Y.” Superiorly it is 
attaehed deep to the rectus femoris muscle; the ligament beeomes tight 
on medial rotation of the femur. 

• The pectineus muscle is thin, and its faseia blends with the peetineal 
ligament. 
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t. 


Rectus femorìs, refleeted head 


Iliofemoral lígament 


isehiofemoral ligament 


Sacrospinous ligament 

isehial spine 


e.Posterior View 


Groove for 


obturator externus 




Greater troehanter 


Orbícular zone 


Neek of femur 


Synovial protrnsion 


Obturator internus 
tendon (cut and 
refleeted medially) 


Lesser troehanter 


Sacrotuberous ligament 


Gluteus medius 


Position of free edge 
of joint capsule 


Vastus lateralis 


Quadratus femoris 


Adductor magnus 


Iliopsoas 


D. Posterior View 



HIP JOINT (CONTINUED) 


e. isehiofemoral ligament. D. Mosele attaehments onto the posterior aspeet 
of proKÌmal femor. In C: 

• The fibers of the eapsole spiral to beeome taut during extension and 
medial rotation of the femur. 


• The synovial membrane protrodes inferior to the fibroos capsule and forms 
a bursa for the tendon of the obturator externus muscle. Note the large 
subtendinous bursa of the obturator internos at the lesser seiatie noteh, 
vvhere the tendon turns 90 degrees to attaeh to the greater troehanter. 
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Ilìofemoral ligament 


Gluteus minimus 


Lonate (artienlar) 

snrfaee 


Anterior inferior iliae spine 


Synovial membrane 
líning aeetabnlar fossa 


isehial 

tuberosity 



Anterior superior iliae spine 


Ligament of head 

of femur 


Transverse acetabular 

ligament 


Acetabular labrum 


Obturator artery 


Obturator erest 


Superior pubic ramus 


Obturator membrane 


A. Anterolateral View 


Acetabulum 


Lunate surface 


Acetabular fossa 


Acetabular margin 


Acetabular noteh 
Semimembranosus 


Bieeps femoris, long head 


B. Lateral View 


Semitendinosus 


Quadratus femoris 


Adductor magnus 



femoris 

ligament 


Pectineus 


Adductor longus 


Graeilis 


brevis 


Obturator externus 



ACETABULAR REGION 


A. Disseetion of acetabuium. B. Muscie attaehments of acetabuiar region. 
in A: 

• The transverse acetabuiar iigament bridges the acetabuiar noteh. 

• The acetabuiar iabrum is attaehed to the acetabuiar rim and transverse 
acetabuiar iigament and forms a eompiete ring around the head of the 
femur. 


• The iigament of the head of the femur iies betvveen the head of the femur 
and the acetabuium. These fibers are attaehed superioriy to the pit (fovea) 
on the head of the femur and inferioriy to the transverse acetabuiar iiga- 
ment and the margins of the acetabuiar noteh. The artery of the iigament 
of the head of the femur passes through the acetabuiar noteh and into the 
iigament of the head of the femur. 
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Anterior gloteal line 


Posterior glnteal line 


Posterior snperior iliae spine 


Posterior inferior iliae spine 


Greater seiatie noteh 


isehial spine 


Lesser seiatie noteh 


Body of isehinm 


Isehial tnberosity 


A. Lateral View 


Inferior glnteal line 



Anterior snperior iliae spine 


Anterior inferior iliae spine 


Lunate surface 


Acetabular fossa 


Acetabular noteh 


Acetabulum 


Ilium 


Pubic tubercle 


Inferior pubic ramus 


Ramus of ischium 


lschiopubic ramus 


Site of triradiate 


B. Lateral View 



lschium 



HIP BONE 


A. Features of the lateral aspeet. In the anatomleal posltlon, the anterlor superlor lllae splne and publc toberele 
are In the same eoronal plane, and the isehlal splne and soperlor end of the publc symphysls are In the same 
horlzontal plane; the Internal aspeet of the body of the publs faees superlorly, and the acetabulum faees 
Inferolaterally. B. Hlp bone In youth. The three parts of the hlp bone (lllum, lschlum, and publs) meet In the 
acetabulum at the trlradlate synehondrosls. One or more prlmary eenters of osslfleatlon appear In the trlradl- 
ate eartllage at approxlmately the 12th year. Seeondary eenters of osslfleatlon appear along the length of the 
lllae erest, at the anterlor Inferlor lllae splne, the isehlal toberoslty, and the publc symphysls at about puberty; 
fuslon Is usually eomplete by age 23. 



















406 


HIPJOINT 



A. Anteroposterìor Vìew 


Fibrous layer of joint capsule 


Acetabular labrum 


Orbicular zone 


Retinacula 



Articular eartilage 
on lunate surface 


Acetabular fossa 


Ligament of 
head of femur 


Transverse acetabular 
ligament 

Synovial membrane (purple) 
Retinacula 


Trabeculae 


B. Goronal Seetion 



RADIOGRAPH AND OORONAL SEOTION OF HIP JOINT 


A. Radiograph. On the femur, note the greater (G) and lesser (L) troehanters, the intertroehanterie 
erest (/), and the pit or fovea (F) for the ligament of the head. On the pelvis, note the roof (A) and 
posterior rim (P) of the acetabulum and the "teardrop” appearanee (T) caused by the superimpo- 
sition of structures at the inferior margin of the acetabulum. B. Ooronal seetion. Observe the bony 
trabeculae projeeting into the head of the femur. The ligament of the head of the femur beeomes 
taut during adduction of the hip joint, such as when erossing the legs. C. Hip replaeement. 
The hip joint is subject to severe traumatic injury and degenerative disease. Osteoarthritis 
of the hip joint, eharaeterized by pain, edema, limitation of motion, and erosion of articu- 
lar eartilage, is a eommon cause of disability. During hip replaeement, a metal prosthesis 
anehored to the femur by bone eement replaees the femoral head and neek. A plastie soeket 
is eemented to the hip bone to replaee the acetabulum. See Figure 5.41 elinieal blue text. 



e. Hip Prosthesis 
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Fat and lymph node at femoral eanal 


Femoral vein (2) 


Femoral artery (2) 


Femoral nerve (3) 


Spermatie eord 


Laeonar ligament 


Peetinens and faseia (1) 


Iliopsoas and its faseia (4) 


Sartorins (5) 


Obtnrator vessels 
and nerve (15) 


Ligament of head of femur 


Head of femur (14) 


Obtnrator internns 
and faseia (13) 


Subtendinous bursa of 
obturator internus 


Pudendal nerve 
Internal pudendal 

vessels 


Inferior gluteal 

vessels 



Rectus femoris (6) 


Tensor faseiae latae (7) 


Ilíofemoral ligament (8) 


Gluteus medius (9) 


Iliotibial traet 



Greater troehanter (10) 


Superiorgemellus 


Gluteus maximus (11) 


Seiatíe nerve (12) 


A. Transverse Seetíon, 
Inferíor View 


Posterior cutaneous nerve of thigh 



TRANSVERSE SECTION THROUGH THIGH AT 
LEVEL OF HIP JOINT 


A. Transverse seetion. B. MRI {numbers refer to structures in A). In A: 
The fibrous capsule of the joint is thiek vvhere it forms the iliofemoral 
ligament and thin posterior to the subtendinous bursa of psoas and 
tendon. 

The femoral sheath, enelosing the femoral artery, vein, lymph node, 
lymph vessels, and fat, is free, except posteriorly vvhere, betvveen the 
psoas and pectineus muscles, it is attaehed to the capsule of the hip 
joint. 

The femoral vein is loeated at the interval betvveen the psoas and 
pectineus muscles. The femoral nerve lies betvveen the iliacus muscle 
and faseia. 



B. Transverse MRI 
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Anterior soperior 

iliae spine 


External iliae artery 


Aseending braneh 


Transverse braneh 


Femoral artery 
(cut) 

Iliopsoas 

Symphysis pubis 


Deseending braneh 


Femur 


Medial circumflex 
femoral artery 


Profunda femoris artery 


Adductor longus 

Pectineus 


Iliofemoral 


Lateral circumflex 
femoral artery 


lnguinal ligament 



A. Anterior View 


Synovial retinacula 



Head of femur 


Ligament attaehing 
tofovea(pit) of 
head of femur 


Ligament of head of femur 


eontaining artery of ligament 
head of femur 


circumflex femoral artery 



. Anterior View 


From medial circumflex 

femoral artery 

Iliopsoas tendon 

e. Postero-inferior View 



BLOOD SUPPLYT0 HEAD OF FEMUR 


A. Medial and lateral circumflex femoral arteries in femoral triangle. 

B. Branehes of lateral circumflex femoral artery. C. Branehes of medial eir- 

cumflex femoral artery. 

• Branehes of the medial and lateral circumflex femoral arteries aseend on 
the posterosuperior and postero-inferior parts of the neek of the femur. The 
vessels aseend in synovial retinacula—refleetions of synovial membrane 
along the neek of the femur. The retinacula (in B and C) have been mostly 
removed; thus, the vessels ean be elearly visualized. 

• The branehes of the medial and lateral circumflex femoral arteries perfo- 
rate the bone just distal to the head of the femur, where they anastomose 
with branehes from the artery of the ligament of the head of the femur and 
with medullary branehes loeated within the shaft of the femur. 

• The ligament of the head of the femur usually eontains the artery of the 
ligament of the head of the femur, a braneh of the obturator artery. The 


artery enters the head of the femur only when the eenter of the ossifiea- 
tion has extended to the pit (fovea) for the ligament of the head (12th to 
14th year). When present, this anastomosis persists even in advaneed age; 
however, in 20% of persons, it is never established. 

Fractures of the femoral neek often dísrupt the blood supply to the head 
of the femur. The medial circumflex femoral artery supplies most of the 
blood to the head and neek of the femur and is often torn when the femo- 
ral neek is fractured. In some eases, the blood supplied by the artery of 
the ligament of the head may be the only blood reeeived by the proximal 
fragment of the femoral head, which may be inadequate. If the blood ves- 
sels are ruptured, the fragment of bone may reeeive no blood and undergo 
aseptie avascular neerosis. 
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Artery of ligament of head of femur 
Lígament of head of femur 

Transverse acetabular ligament 


Head of femur 


Acetabular braneh 


Posterior braneh 


Anterior braneh 


Obturator 


Greater troehanter 


Lateral rotation 
and disloeation 



A. Anterolateral View 



Body of 


Obturator membrane 



Nutrient 

foramen 


Acetabular branehes 


Ligament of head of femur 


Vessels of ligament 
of head of femur 



Neek 


Ilium (eoronal seetion) 


Articular eartilage 


Acetabular fossa 


Obturator artery 


Ligament of head of femur 
(retraeted) 

Artery of ligament of 


head of femur 

sverse acetabular ligament 

Retinaculum 


e. Anterior View 


Head 


Joint capsule 


-^ Fibrous layer 

Orbicular zone 
Synovial membrane 


Lateral circumflex 
femoral artery 

Iliofemoral ligament 

Synovial membrane 

(purple) 


B. Lateral View 



BLOOD VESSELS OF ACETABULAR FOSSA AND LIGAMENT OF HEAD OF FEMUR 


A. Obturator artery. The hip joint has been disioeated to reveai the iigament of the head of the femur. The 
obturator artery divides into anterior and posterior branehes, and the aeetabniar braneh arises from the 
posterior braneh. The artery of the iigament of the head of the femur is a braneh of the acetabuiar artery and 
ean be seen traveiing in the iigament to the head of the femur. B. Acetabuiar artery and vein. The acetabuiar 
branehes (artery and vein) pass throngh the acetabuiar foramen and enter the acetabuiar fossa, vvhere they 
diverge in the fatty areoiar tissue. The branehes radiate to the margin of the fossa, vvhere they enter nutrient 
foramina. C. Biood suppiy of the head and neek of the femur. A seetion of bone has been removed from the 
femorai neek. 
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A. Posterìor Vìew 


Semimembranosos 


Braneh 
communicating 
with inferior 
gluteal vein 


Sartorius 


Graeilis 


Semítendinosns 



MEDIAL 


Small 
saphenous vein 


Medial sural 
cutaneous nerve 


Gastroenemins, 
mediai head (3) 



Bieeps femoris 



Tibial nerve 


Popliteal vein 


Popliteal artery 


LATERAL 


Gommon fibnlar 
(peroneal) nerve 

Lateral sural 
cutaneous nerve 

Communicating 
fibular (peroneal) 
nerve 

Gastroenemins, 
lateral head (5) 


Solens {A) 


B. Posterior View 



POPLITEAL FOSSA 


A. Surface anatomy (nuínbers refer to structures in B). B. Superficial disseetion. 

• The two heads of the gastroenemios muscie are embraeed on the mediai side by the semimembranosus 
muscie, which is overiaid by the semitendinosos muscie, and on the iaterai side by the bieeps femoris 
muscie. 

• The smaii saphenous vein runs between the two heads of the gastroenemios muscie. Deep to this vein is 
the mediai surai cutaneous nerve, which, foiiowed proximaiiy, ieads to the tibiai nerve. The tibiai nerve is 
soperfieiai to the popiiteai vein, which, in turn, is superficiai to the popiiteai artery. 


Because the popliteal artery Is deep In the popllteal fossa, It may be dlttlcult to feel the popliteal pulse. 
Palpation ot this pulse is eommonly performed by plaeing the person in the prone position with the knee 
flexed to relax the popliteal faseia and hamstrings. The pulsations are best telt in the interior part of the 
fossa. Weakening or loss ot the popliteal pulse is a sign ot temoral artery obstruction. 
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Graeilis 


Semìtendinosus 


Semimembranosus 


Medial sural cutaneous nerve 


Tibial nerve 


Nerve to gastrocnemius, 

medial head 


MEDIAL 


Popliteus 


Plantaris tendon 


Soleus 


Gastrocnemius, medial head 


Posterìor Vìew 



Bieeps femoris 


Sural communicating braneh 


Gommon fìbular (peroneal) nerve 


Sural nerve 

Nerve 

I Soleus 


Plantaris 


LATERAL 


Nerve to popliteus 


Gastrocnemius, lateral head 



NERVES OF POPLITEAL FOSSA 


The two heads of the gastroenemios mosele are separated. A eotaneoos braneh of the tibial nerve joins a 
eotaneoos braneh of the eommon fibnlar (peroneal) nerve to form the soral nerve. In this speeimen, the junc- 
tion is high; usually it is 5 to 8 em proximal to the ankle. 

All motor branehes in this region emerge from the tibial nerve, one braneh from its medial side and the 
others from its lateral side; henee, it is safer to disseet on the medial side. 
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Graeilis 


Semitendinosus 


Semimembranosus 


MEDIAL 


Popliteal vein 

Tibial nerve 

Poplìteal artery 


Soperlor medlal genleolar artery 


Semitendinosus 


Semimembranosus 


Semimembranosus bursa 


Gastrocnemius, 
medial head 


Inferlor medlal genlenlar artery 


Popliteus faseia 


Gastrocnemius 


Posterlor Vlew 



Plantaris 


Bieeps femoris, long head 


Bieeps femoris, short head 


Lateral intermuscular septum 


Gommon fibular (peroneal) nerve 


Femur 


Bieeps femoris 

Superlor lateral genlcular artery 


LATERAL 


Gastrocnemius, lateral head 


Plantaris 


Inferlor lateral genlcular artery 


Popllteus 


Nerve to popliteus 



DEEP DISSECTION OF POPLITEAL FOSSA 


The eommon fibolar (peroneal) nerve follovvs fhe posferior border of fhe 
bieeps femoris mosele and, in fhis speeimen, gives off fvvo eofaneoos 
branehes. The poplifeal arfery lies on fhe floor of fhe poplifeal fossa. The floor 
is formed by fhe femor, eapsole of fhe knee joinf, and poplifeos mosele and 
faseia. The poplifeal arfery gives off genieolar branehes fhaf also lie on fhe 


floor of fhe fossa. A popliteal aneorysm (abnormal dllatlon of all or part 
of the popllteal artery) usually causes edema (svvelllng) and paln In the 
popllteal fossa. If the femoral artery has to be llgated, blood ean bypass 
the occluslon through the genlcular anastomosls and reaeh the popllteal 
artery dlstal to the llgatlon. 
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Adductor magnus 


For medial subtendinous bursa of gastrocnemius 


Gastrocnemius, medial head 
Tibial eollateral ligament 


Tibial eollateral ligament (deep part) 


Semimembranosus 




Plantaris 



ProKimal muscular attaehment 


Distal muscular attaehment 


Ligamentous attaehment 
Area of bursa eontaet 


Semimembranosus via oblique popliteal ligament 


Popliteus 


Semimembranosus via popliteus faseia 


Posterìor View 


Gastrocnemius, lateral head 


Fibular eollateral ligament 


For bursa of popliteus 


Soleus 


5.46 


ATTACHMENT OF MUSCLES OF POPLITEAL REGION 


Lighter tones are seeondary attaehments. 








































KNEE REGION 



Rectus femoris (1) 


Vastus lateralis (9) 


Iliotibial traet (10) 


Patella (7) 


Bieeps femoris ( 6 ) 


Lateral patellar retinaculum 


Head of fibula ( 5 ) 


A. Anterior View 



Sartorius 


Vastus medialis (2) 


Sartorius tendon 


Patellar ligament (3) 


Medial patellar retinaculum 


Tibial tuberosity (4) 



ANTERIOR ASPEGT OF KNEE 


A. Distal thigh and knee regions. Note that the tendons ot the four parts of the quadriceps unite to form the 
quadriceps tendon, a broad band that attaehes to the patella. The patellar ligament, a continuation of the 
quadriceps tendon, attaehes the patella to the tibial tuberosity. The lateral and medial patellar retinacula, 
formed largely by continuation of the iliotibial traet, and investing faseia of the vasti muscles, maintains 
alignment of the patella and patellar ligament. The retinacula also form the anterolateral and anteromedial 
portions of the fibrous layer of the joint capsule of the knee. 
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B. Anterìor Vìews 



Anterior 

superior 

iliae 

spine 


Normal 
Q-angle 



Normal alignment 



Genu varum Genu valgum 

e. Anteríor Views 



ANTERIOR ASPEGT OF KNEE (CONTINUED) 


B. Surface anatomy (numbers refer to structures in A). The femur is piaeed 
diagonaiiy vvithin the thigh, vvhereas the tibia is aimost vertieai vvithin the ieg, 
ereating an angie at the knee betvveen the iong axes of the bones. The angle 
betvveen the tvvo bones, referred to elinieally as the Q-angle, is assessed 
by dravving a line from the anterior superior iliae spine to the middle of the 
patellaand extrapolating aseeond (vertieal) line passing through the middle 
of the patella and tibial tuberosity. The Q-angle is typieally greater in adult 
females, ovving to their vvider pelves. C. Genu valgum and genu varum. 


A medial angulation of the leg in relation to the thigh, in vvhieh the femur 
is abnormally vertieal and the Q-angle is small, is a deformity ealled genu 
varum (bovvleg) that causes unequal vveight bearing resulting in arthro- 
sis (destruction of knee eartilages), and an overstressed fibular eollateral 
ligament. A lateral angulation of the leg (large Q-angle, >17 degrees) in 
relation to the thigh is ealled genu valgum (knoek-knee). This results in 
excess stress and degeneration of the lateral structures of the knee joint. 

























































KNEE JOINT 


Joìnt eapsnle eonsísting 
of patellar retinaculum 


Iliotibial traet (cut) 

Synovial membrane 


Articular eartilage 


Infrapatellar synovial fold 

Alar fold 


Infrapatellar fat pad 


Synovial fold 


Articular eartilage 


Subcutaneous prepatellar bursa (opened) 


A. Anterior View 



Subcutaneous prepatellar bursa 

Patella 


Synovial fold 


Tibial eollateral ligament (cut) 


Medial femoral eondyle 


Medial meniscus 


Articular eartilage of medial tibial plateau 


Fibrous layer of joint capsule 


Gap in fibrous capsule for popliteus tendon 


POSTERIOR 


Articular surface of lateral eondyle 


Site of attaehment of 
anterior cruciate ligament 


Joint capsule 


Synovial membrane (red) 


Fibrous layer (blue) 


B. Superior View of Superior Articular 
Surface of Tibia (Tibial Plateau) 



Lateral patellar retinaculum 


Site of attaehment of 
♦ posterior cruciate ligament 

i * 


Posterior intereondylar area 


Articular surface of medial eondyle 


Infrapatellar synovial fold 


Lateral patellar retinaculum 


Anterior intereondylar area 


Patellar ligament 


ANTERIOR 



FIBROOS LAYER AND SYNOVIAL MEMBRANE OF JOINT CAPSULE 


A. Disseetion. B. Attaehment ot the iayers ot the joint eapsnie to the tibia. The tibroos iayer (blue dotted 
line) and synoviai membrane (red dotted line) are adjaeent on eaeh side, but they part eompany eentraiiy to 
aeeommodate intereondyiar and intrapateiiar structures that are intracapsuiar (inside the fibrous iayer) but 
extra-articuiar (exciuded from the articuiar eavity by synoviai membrane). 
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Patellar surface 


Patellar surface 


Groove for 
lateral meniseos 


Popliteus tendon 

Lateral 


meniseos 


Goronary 
ligament 
(cut edge) 


Fíbnlar eollateral 

ligament 


Bieeps femoris, 
extension to deep 
faseia of leg 

Patellar ligament 



Groove for 
medial meniscus 


Groove for medial menisens 

Noteh for anterior 
cruciate ligament 


Groove for 
lateral meniscus 


Posterior erneiate 
ligament 


Anteríor erneiate ligament 


Lateral 

eondyle 


Medial menisens 

Goronary ligament (cut edge) 



13 mm 


Medial 

eondyle 


ligament 


Tibíal eollateral lígament 


Sartorius 


Inferior faeets ( 1 ) 
Middle faeets ( 2 ) 


Superiorfacets ( 3 ) 



l' ■ ' 

'M , 

V 1 

ì ’ JÌÌKmEM _ 

1 



'! ’ ! 

^ / 

V 




Apex of patella 
Nonarticular area 


Medial vertieal faeet ( 4 ) 


Base of patella 


A. Anteríor View 



Quadriceps tendon 


B. lnferiorView 


Posterior cruciate ligament 



Anterior 

cruciate 

ligament 


Medial meniscus 


Lateral meniscus 

e. Snperíor View 


Transverse ligament of knee 


INFERIOR 


LATERAL 

Inferior faeet 


í 




MEDIAL 


Medial vertieal 
faeet 


Middle faeet 


- 2 

1 ^ J^iT 


\J^ 


Superior faeet 

D. Posteríor View 


SOPERIOR 



ARTICULAR SURFACES AND LIGAMENTS OF KNEE JOINT 


A. Flexed knee joint with pateiia retieeted. There are indentations on the sides 
of the femorai eondyies at the jonetion of the pateiiar and tibiai artieniar areas. 
The iaterai tibiai artieniar area is shorter than the mediai one. The noteh at the 
anteroiaterai part of the intereondyiar noteh is for the anterior erneiate iiga- 
ment on fuii extension. B. Distai femur. C. Tibiai piateaus. D. Articuiar surfaces 
of pateiia. The three paired faeets (superior, middie, and inferior) on the pos- 
terior surface of the pateiia articuiate with the pateiiar surface of the femur 
successiveiy during (1) extension, (2) siight fiexion, (3) fiexion, and the most 
mediai vertieai faeet on the pateiia (4) articuiates during fuii fiexion with the 


ereseentie faeet on the mediai margin of the intereondyiar noteh of the femur. 

When the patellar disloeation occurs, it nearly always dlsloeates laterally. 
The tendeney toward lateral dlsloeatlon Is normally counterbalanced by the 
medlal, more horlzontal pull of the powerful vastus medlalls. In addltlon.the 
more anterlor projeetlon of the lateral femoral eondyle and deeper slope for 
the large lateral patellar faeet provldes a meehanleal deterrent to lateral 
dlsloeatlon. An imbalanee of the lateral pull and the meehanisms resisting 
it result in abnormal traeking of the patella within the patellar groove and 
ehronie patellar pain, even it actual disloeation does not occur. 
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Medial epieondyle 


intereondylar noteh 
Medial eondyle of femur 


Medial meniscus 


Tibial eollateral ligament 


Posterior cruciate ligament 


Popliteal surface of tibia 




Lateral epieondyle 


Anterior erneiate ligament (ACL) 
Lateral eondyle of femur 
Anterior meniseofemoral ligament 


Lateral meniscus 


Fibular eollateral ligament 


Superior tibiofibular 
joint 


Head of fibula 


A. Posterior View 



Anterior erneiate 
ligament 


B. Medial View 




. Lateral View 


Posterior erneiate 

ligament 


ACL 




LIGAMENTS OF KNEE JOINT 


A. Posterior aspeet ot joint. The bandiike tibiai (mediai) eoiiaterai iigament is 
attaehed to the mediai menisens, and the eordiike fiboiar (iaterai) eoiiaterai 
iigament is separated from the iaterai meniseos by the vvidth of the popiiteos 
tendon (removed). The posterior eroeiate iigament is joined by a eord from the 
iaterai meniseos eaiied the anterior meniseofemorai iigament. The posterior 
meniseotemorai iigament attaehes to the mediai eondyie of the femor just 
posterior to the attaehment of the posterior emeiate iigament. B. Anterior cru- 
eiate iigament (ACL). C. Posterior eroeiate iigament (PCL). in eaeh iiiustration, 
haif the femur is sagittaiiy seetioned and removed with the proximai part of 
the eorresponding emeiate iigament. Note that the posterior emeiate iigament 
prevents the femur from siiding anterioriy on the tibia, particuiariy when the 


knee is fiexed. The anterior emeiate iigament prevents the femur from siid- 
ing posterioriy on the tibia, preventing hyperextension of the knee, and iimits 
mediai rotation of the femur when the foot is on the ground (i.e., when the 
ieg is fixed). Injury to the knee Joint is frequently caused by a blow to the 
lateral side of the extended knee or excessive lateral twisting ot the flexed 
knee, which disrupts the tibial eollateral ligament and eoneomitantly tears 
and/or detaehes the medial meniscus trom the joint capsule. This injury 
is eommon in athletes who twist their tlexed knees while running (e.g., 
in tootball and soeeer). The anterior cruciate ligament, which serves as a 
pivot tor rotary movements ot the knee, is taut during tlexion and may also 
tear subsequent to the rupture ot the tibial eollateral ligament. 
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ANTERIOR 


Medial intereondylar toberele 


MEDIAL 


Artienlar snrfaee of medial eondyle 


A. Superíor Víew 



Anterior intereondylar area 


Artienlar sorfaee of lateral eondyle 


Lateral intereondylar toberele 


Posterior intereondylar area 


LATERAL 


POSTERIOR 


Patellar ligament 


Goronary ligament 


Anterior erneiate ligament 


Iliotibial traet 


Medial meniscus 


Bursa in tibial eollateral 

ligament 


Goronary ligament 



Attaehments of: 




Medial meniscus 
Anterior cruciate ligament 
Lateral meniscus 
Posterior cruciate ligament 


Lateral meniscus 


Fibular eollateral ligament 


Popliteus tendon 


Fibula 


B. Superior View 


Posterior cruciate ligament 


Posterior meniseofemoral 
ligament 



CRUCIATE LIGAMENTS AND MENISCI 


A. Attaehments sites on tibia. B. Menisei in situ. 

• The iaterai tibiai eondyie is fiatter, shorter from anterior to posterior, 
and more circuiar. The mediai eondyie is eoneave, ionger from ante- 
rior to posterior, and more ovai. 

• The menisei eonform to the shapes of the snrfaees on vvhieh they 
rest. Beeanse the horns of the iaterai menisens are attaehed eiose 
together and its eoronary iigament is siaek, this meniscus ean siide 
anterioriy and posterioriy on the (fiat) eondyie; beeanse the horns of 
the mediai meniscus are attaehed further apart, its movements on the 
(eoneave) eondyie are restrieted. 


Arthroseopy is an endoseopie examination that allovvs vlsuallzatlon of 
the interior of the knee joint eavity vvith minimal disruption of tissue. 
The arthroseope and one (or more) additional canula(e) are inserfed 
through tiny ineisions, knovvn as portals. The seeond canula is for 
passage of speeialized tools (e.g., manipulative probes or foreeps) or 
equipment for trimming, shaping, or removing damaged tissue. This 
technique allovvs removal of torn menisei, loose bodies in the joint 
such as bone ehips, and debridement (the excision of devifalized arfie- 
ular cartilaginous material in advaneed eases of arfhrifis). Ligamenf 
repair or replaeemenf may also be performed using an arthroseope. 



Normal lateral meniscus Trimming torn lateral meniscus 

e. Femoral eondyle (F), Tibial plateau (T), Lateral meniscus (LM) 
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Vastus medialis 


Adductor magnus 



Medial superior genicular artery 


Gastrocnemius 


Semìmembranosus 


Tìbìal eollateral llgament 


Goronary llgament (part 
of llgament removed) 


Medlal menlscus 


Medlal Inferlor genlcular artery 


Patellar ligament 


anserinus 


Pes 

anserinus 


Sartorius 


Graeilis 


Adductor magnus 


Semitendinosus 


Popliteus faseia 



Gastrocnemius 


Tibial eollateral 
ligament 


Tibial eollateral 
ligament 


Semimembranosus 


Tibial eollateral ligament 


B. Medlal Vlew 


A. Medlal Vlew 


5.52 


MEDIALASPECTOF KNEE 


A. Disseetion. The bandiike part of the tibiai eoiiaterai iigament attaehes to the mediai epieondyie of the femnr, 
bridges soperfieiai to the insertion of the semimembranosns mnseie, and erosses the mediai inferior genieniar 
artery. Distaiiy, the iigament is erossed by the three tendons forming the pes anserinns (sartorins, graeiiis, and 
semitendinosos). B. Bones, shovving moseie and iigament attaehment sites. 
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Lateral intermuscular septum 


Vastus lateralis 


Lateral superior genicular artery 


Iliotibial traet 


Gastrocnemius, 
lateral head 


Fibular eollateral ligament 


Popliteus tendon 
Lateral meniscus 
Lateral inferior genicular artery 

Gommon fibular (peroneal) nerve 


Bieeps femoris tendon 


A. Lateral View 



Gastrocnemius 


Fibular eollateral ligament 


Popliteus 



Bieeps femoris 


Fibular eollateral ligament 




Iliotibial traet 


[attaehes to 
anterolateral 
(Gerdy) tubercle] 


h h 


h 

í 


Patellar 

ligament 


f 


t 
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B. Lateral View 


5.53 


LATERAL ASPECT OF KNEE 


A. Disseetion. B. Bones, shovving mnseie and iigament attaehments. Three stroetnres arise trom the iaterai 
epieondyie and are nneovered by retieeting the bieeps mnseie: the gastroenemios mnseie is posterosnperior; 
the popiiteos mnseie is antero-inferior; and the fibniar eoiiaterai iigament is in betvveen, erossing soperfieiai to 
the popiiteos mnseie. The iaterai inferior genieoiar artery eonrses aiong the iaterai meniseos. 
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ANTERIOR 


Vastus intermedius 


Articularís genu 
(artícular muscle 
of knee) 



Quadriceps femoris 


Femur 


POSTERIOR 


Gastrocnemius 
lateral head, 
refleeted superiorly 


Fibular eollateral 

ligament 


Adductor magnus 


Vastus medialis 


Popliteus 


Semitendinosus 


Patellar retinaculum 


Bieeps femoris, 
refleeted inferiorly 


Tibial (medial) eollateral ligament 


Pes anserinus (part) 



Suprapatellar 

bursa 


ANTERIOR 


Fibula 


Subcutaneous 

prepatellar 

bursa 


Patella 


Lateral meniscus 


Patellar ligament 


Joint capsule of 
proKimal 
tibiofibular joint 

Iliotibial traet, 
refleeted inferiorly 


Anterior tibial 
recurrent artery 

Anterior tibial artery 
lnterosseous ligament 


A. Medial View 


B. Lateral View 



ARTICULARIS GENU AND BURSAE OF KNEE REGION 


A. Articularis genu (articuiar muscie of the knee). This muscie iies deep to 
the vastus intermedius muscie and eonsists of fibers arising from the anterior 
snrfaee of the femur proximaiiy and attaehing into the synoviai membrane 
distaiiy. The articuiaris genu puiis the synoviai membrane of fhe snprapafeiiar 
bursa (dotted line) superioriy during exfension of fhe knee so fhaf if wiii nof 
be caught between the pateiia and femur wifhin fhe knee joint. B. Laterai 
aspeet of knee. Lafex was injeefed info fhe articuiar eavity and fixed wifh 
aeefie aeid. The disfended synoviai membrane was exposed and eieaned. 
The gasfroenemins muscie was refieefed proximaiiy, and fhe bieeps femoris 
muscie and fhe iiiofibiai fraef were refieefed disfaiiy. The exfent of fhe synoviai 
eapsnie: superioriy, if rises superior fo fhe pafeiia, where if resfs on a iayer 
of faf fhaf aiiows if fo giide freeiy wifh movemenfs of fhe joint; this snperior 


part is eaiied the snprapateiiar bursa; posterioriy, it rises as high as the origin 
of fhe gasfrocnemius muscie; iaferaiiy, if curves inferior fo fhe iaferai femorai 
epieondyie, where fhe popiifeus fendon and fibniar eoiiaferai iigament are 
attaehed; and inferioriy, it buiges inferior to the iaterai meniscus, overiap- 
ping the tibia (the eoronary iigament is removed to show this). Prepatellar 
barsitis (housemaid’s knee) is usually a frietion bursitis caused by frie- 
tion between the skin and the patella. The suprapatellar bursa communl- 
eates wlth the artlcular eavlty of the knee jolnt; consequently, abraslons 
or penetratlng wounds superlor to the patella may result In suprapatellar 
bursitis caused by baeterla enterlng the bursa from the torn skln. The 
infeetlon may spread to the knee joint. C. Posterior aspeet of knee. 
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Gastrocnemius, medial head 


Medìal subtendinous bursa of gastrocnemius 


Semimembranosus 


Semimembranosus bursa 


Medial meniscus 


Posterior cruciate ligament 



Subpopliteal reeess 


Gastrocnemius, lateral head 


Fibular eollateral ligament 
Posterior meniseofemoral ligament 


Lateral meniscus 


Popliteus tendon 


Bieeps femoris 


Popliteus 


Faseia 


Anterior tibial artery 


Nutrient artery of tibia 


e. Posterior View 


5.54 


ARTICULARIS GENU AND BURSAE OF KNEE REGION (CONTINUED), DISTENDED KNEE JOINT 


TABLE 5.11 BURSAE AROUND KNEE 


Bursa 

Loeation 

Structural Features or Functìons 

Suprapatellar 

Loeated betvveen femur and tendon of quadriceps femoris 

Held in position by articular muscle of knee; communicates freely 
vvith synovial eavity of knee joint 

Popliteus 

Loeated betvveen tendon of popliteus and lateral eondyle of tibia 

Opens into synovial eavity of knee joint, inferior to lateral meniscus 

Anserine 

Separates tendons of sartorius, graeilis, and semitendinosus from 
tibia and tibial eollateral ligament 

Area vvhere tendons of these muscles attaeh to tibia (pes anserinus) 
resembles the foot of a goose (L. pes, foot; L. anser, goose) 

Medial subtendinous bursa of gastrocnemius 

Lies deep to proximal attaehment of tendon of medial head of 
gastrocnemius 

Extension of synovial eavity of knee joint 

Semimembranosus 

Loeated betvveen medial head of gastrocnemius and semimem- 
branosus tendon 

Related to the distal attaehment of semimembranosus 

Subcutaneous prepatellar 

Lies betvveen skin and anterior surface of patella 

Allovvs free movement of skin over patella during movements of leg 

Subcutaneous infrapatellar 

Loeated betvveen skin and tibial tuberosity 

Helps knee to vvithstand pressure vvhen kneeling 

Deep infrapatellar 

Lies betvveen patellar ligament and anterior surface of tibia 

Separated from knee joint by infrapatellar fat pad 
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Deseending l 
braneh of lateral ' 
circumflex 
femoral artery 

Popliteal artery 


Superìor lateral 
genícular artery 


Inferior lateral 
genicular artery 


Anterior tibial 
recurrent artery 


Anterior tibial artery 



A. Anteríor View 


Femoral artery 

Deseending 
genicular artery 


Saphenous braneh 


Superior medíal 
genicular artery 


Adductor magnus 


Middle genicular artery 


Inferior medial 
genícular artery 


Popliteal artery 


Superior medial 
genicular artery 


Posterior tibial artery 


Semimembranosus 


Inferíor medíal 
genicular artery 


5.55 


ANASTOMOSES AR0UND KNEE 


A. Genicular anastomosis on the anterior aspeet ot the knee. B. Popiiteai 
artery in popiiteai tossa. 

The popiiteai artery runs from the adductor hiatus (in the addnetor 
magnus muscie) proximaiiy to the inferior border of the popiitens 
muscie distaiiy, vvhere it bifurcates into the anterior and posterior 
tibiai arteries. 

The three anterior reiations of the popiiteai artery ineinde the femur 
(fat intervening), the joint capsuie of the knee; and the popiitens 
muscie. 

Five genicuiar branehes of the popiiteai artery suppiy the capsuie and 
iigaments of the knee joint. The genicuiar arteries are the superior 
iaterai, superior mediai, middie, inferior iaterai, and inferior mediai 
genicuiar arteries. 



Superior lateral 
genícular artery 


Branehes of 
middle genicular 



Inferíor lateral 
genícular artery 


Popliteus 


Anterior tibial artery 


Posterior tibial artery 


B. Posterior Víew 
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Adductor magnus 


Vastus medialis 


Deseending genicular artery 
(from femoral artery) 


Synovial membrane 


Superìor medìal 
genicular artery 


Tibial eollateral ligament 


Synovial membrane 


Medial meniscus 


Goronary ligament 


Patellar ligament 


Inferíor medìal 
genicular artery 


Tibial eollateral ligament 
superficial part 


Superior lateral 
genicular artery 


Bieeps femoris 


Fibular eollateral 

ligament 


Inferior lateral 
genicular artery 


Lateral meniscus 


Goronary ligament 


Anterior tibial 
recurrent artery 


e. Anteromedial View 


D. Anterolateral View 



5.55 


ANASTOMOSES AR0UND KNEE (CONTINUED) 


e. Medial aspeet of the knee shovving soperior and inferior medial genieolar arteries. D. Lateral aspeet of the 
knee shovving snperior and inferior lateral genieolar arteries. 

The genienlar arteries partieipate in the formation of the periartienlar genienlar anastomosis, a netvvork of 
vessels sorronnding the knee that provides eollateral eireolation eapable of maintaining blood snpply to the leg 
dnring full knee flexion, vvhieh may kink the popliteal artery. Other contributors to this important anastomosis 
are the deseending genienlar artery, a braneh of the femoral artery, superomedially; deseending braneh of the 
lateral circumflex femoral artery, superolaterally; and anterior tibial recurrent artery, a braneh of the anterior 
tibial artery, inferolaterally. 
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Patella 


Lateral epieondyle 


Lateral femoral eondyle 


intereondylar emínenee 


Medíal and lateral tíbíal eondyles 

Neekof fibula 



A. Anteroposteríor View 




B. Skyline Víew (Knee ín Flexíon) 


e. Transverse MRI 



IMAGING OFTHE KNEE AND PATELLOFEMORAL ARTICULATION 


A. Anteroposterior radiograph of knee. B. Radiograph of pateiia (knee joint fiexed). FE, femnr; FP, fat pad; P, 
pateiia; PJ, pateiiofemorai joint. C. Transverse MRi shovving the pateiiofemorai joint. 

Pain deep to the patella often resalts from excesslve rannlng; henee, thls type of paln Is often ealled 
“ranner’s knee.” The paln resalts from repetltlve mlerotraoma caused by abnormal traeklng of the patella 
relative to the patellar surface of the femur, a eondition knovvn as the patellofemoral syndrome. This 
syndrome may also result from a direet blow to the patella and from osteoarthritis of the patellofemoral 
eompartment (degenerative wear and tear of articular eartilages). In some eases, strengthening of the 
vastus medialis eorreets patellofemoral dysfunction. This muscle tends to prevent lateral disloeation of 
the patella resulting from the Q-angle because the vastus medialis attaehes to and pulls on the medial 
borderof the patella. Henee, weakness of the vastus medialis predisposes the individual to patellofemoral 
dysfunction and patellar disloeation. 
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Posterìor crucìate ligament (7) 




Anteríor crucíate ligament (6) 


Lateral meniscus (1) 


Fíbular eollateral ligament 0 


ProKimal tibiofibular joint 


Head of fibula (3) 


I I / • ' m ' r i ' * ' 

í ,|i M_ .i^ -tb ■ 


A. Goronal Seetion 


% 




I ' I 


j' ^ 


1 * ^ 




I' • I 


• 



-TT 








T . « ' j — ^ •-. r . 

, . e . h- . -.1 . 

•.■.f.,-- 






^r: • 







Tíbíal eollateral lígament (5) 


Medial meniscus (4) 


Tibia 




Anserine bursa 



Lateral Víew 



B. Goronal MRI C. Goronal MRI 


5.57 


eORONAL SEGTION AND MRIs OF KNEE 


A. Seetion throngh intereondylar noteh of femnr, tibia, and fibnla. B. MRI throngh intereondylar noteh of femur 
and tibia. C. MRI through femoral eondyles tibia and fibula. Numbers in MRIs refer to structures in A. VM, 
vastus medialis; EL, epiphyseal line; IT, iliotibial traet; FC, femoral eondyle; BF, bieeps femoris; ST, semitendi- 
nosus; LG, lateral head of gastrocnemius; MG, medial head of gastrocnemius; PV, popliteal vein; PA, popliteal 
artery; F, fat in popliteal fossa; MF, meniseofemoral ligament. 
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KNEE JOINT 


w 


Quadriceps femoris 


Suprapatellar bursa 


Medìal femoral eondyle 

Patellar ligament 

intereondylar eminenee 

Medlal tlblal eondyle 

ProKimal tibiofibular joint 


Lateral Vlew 



5.58 


RADIOGRAPH OF KNEE 


Lateral radiograph of flexed knee. FE, femur; T, tibia; F, fibula; A, apex of fibula; S, fabella; P, patella. The 
fabella is an ineonsistent sesamoid bone in the lateral head of gastrocnemius muscle. 



A. Sagittal MRI 
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KNEE JOINT 
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Quadriceps tendon (1) 


Suprapatellar bursa 


Patella 


Subcutaneous prepatellar bursa 


Gavity of knee joint 


Infrapatellar fat pad (4) 


Patellar ligament 


Deep infrapatellar 


Tibial tuberosity (6) 


Subcutaneous infrapatellar bursa 




Bieeps femoris 


Fat in popliteal fossa (11) 


Fibrous layer of capsule of knee joint (10) 

Synovial membrane 


Posterìor crucìate ligament (9) 


Anterior erneíate ligament (8) 


Lateral head of gastrocnemius 


Popliteus (7) 


B. Sagittal Seetion 



Anterior View 


e. Sagìttal MRI 
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SAGITTAL SECTI0N AND MRIs OF KNEE (CONTINUED) 
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ANTERIOR AND LATERAL GOMPARTMENTS OF LEG, DORSOM OF FOOT 


A. Anterìor Vìew 



Iliotibial traet 


X , 


Patella (13) 
Patellar ligament (12) 

Head of fibula (11) 


- n 


Tibial tuberosity (1) 


Fibularis longus (10) 


I 

ì 


Gastrocnemius, medial head (2) 


Tibialis anterior (9) 


'i. 


Soleus (3) 


Extensor digitorum longus 


Medial (subcutaneous) 
surface of tibia (4) 


Fibularis (peroneus) brevis 


Extensor digitorum longus 


L 


Extensor hallucis longus 


Tendon of tibialis anterior (5) 


Superior extensor retinaculum 


Lateral malleolus (8) 
Fibularis tertius muscle and tendon 


Tendon of fibularis brevis 


Tendons of extensor digitorum longus (7) 


Extensor digitorum brevis 


Medial malleolus (6) 


Inferior extensor retinaculum 


Extensor hallucis brevis 


Tendon of extensor hallucis longus 


B. Anterìor Vìew 



ANTERIOR LEG—SUPERFICIAL MUSCLES 


A. Surface anatomy {numbers refer to structures labeled In B). B. Dlsseetlon. 
The muscles of the anterlor eompartment are ankle dorslflexors/toe exten- 
sors. They are aetlve In vvalklng as they eoneentrleally eontraet to ralse the 
forefoot to elear the ground durlng the svvlng phase of the galt eyele and 
eeeentrleally eontraet to lovver the forefoot to the ground after the heel strlke 
of the stanee phase. 


Shin splints, edema, and pain in the area of the distai third of the tibia, 
resuit from repetitive microtrauma of the anterior eompartment muscies, 
espeeiaiiy the tibiaiis anterior. This produces a miid form of anterior 
eompartment syndrome. The pain eommoniy occurs during traumatic 
injury or athietie overexertion of the muscies. Edema and muscie-tendon 
infiammation causes svveiiing that reduces biood fiow to the muscies. The 
swoiien isehemie muscies are painfui and tenderto pressure. 
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Iliotibial traet 


Bieeps femoris 






V* 


Sartorius 

Graeilis 


Gerdy tubercle 
Apex of head 




KV* 


-t 


Fibularis (peroneus) longus 


Extensor dìgìtornm longus 


Fibularis (peroneus) brevis 


Fibularis (peroneus) tertius 


J . 




Quadriceps femoris 
(via patellar ligament) 

Semitendinosus 


Tibalis anterior 


Key for A 



Neek of fibula 


Fibula 



ProKimal muscular attaehment 
Distal muscular attaehment 
Ligamentous attaehment 


Extensor hallucis longus 


Tibial tuberosity 


Anterior border 


Medial surface 


Lateral surface 


Tibia 




Lateral malleolus 


'M 


Medial malleolus 


Extensor digitorum brevis 


I 




I j'r H 


Calcaneus 






Talus 


Fibularis (peroneus) brevis 


Fìbularis (peroneus) tertìus 


Extensor digitornm longus 

(via extensor expansion) 


I. 


é 


éJà d 


• mn 


ìkfm 
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Extensor hallucis brevis 


Extensor hallucis longus 


Cuboid 


Phalanx 


Proximal 
Middle 
Distal 


Anterior Vìews 


B 


p 1 




'P ■ - 


I- r 


€ 


I < I 




^ h 


Navicular 


Cuneiforms 



Metatarsals 



Proximal phalanx 


Distal phalanx 



FEATURES OF BONES AND MUSCLEAnACHMENTS: ANTERIOR LEG AND 
D0RSUM OF FOOT 


A. Attaehments. B. Featnres ot bones. 


TABLE 5.12 MUSCLES OFANTERIOR OOMPARTMENT OF LEG 


Muscle 

' 

Proximal Attaehment 

Distal Attaehment 

Innervation^ 

Main Aetions 

Tibialis anterior 

Lateral eondyle and superior half of lateral 
surface of tibia 

Medial and inferior surfaces of medial 
cuneiform and base of first metatarsal 

Deep fibular (peroneal) nerve 
(L4-L5) 

Dorsiflexes ankle joint and inverts 
foot 

Extensor hallucis longus 

Middle part of anterior surface of fibula and 
interosseous membrane 

Dorsal aspeet of base of distal phalanx of 
great toe (hallux) 


Extends great toe and dorsiflexes 
ankle joint 

Extensor digitorum 
longus 

Lateral eondyle of tibia and superior three fourths 
of anterior surface of interosseous membrane 

Middle and distal phalanges of lateral 
four digits 

Deep fibular (peroneal) nerve 
(L5-S1) 

Extends lateral four digits and 
dorsiflexes ankle joint 

Fibularis (peroneus) 

Inferior third of anterior surface of fibula and 
interosseus membrane 

Dorsum of base of fifth metatarsal 


Dorsiflexes ankle joint and aids 
tertius in eversion of foot 


^SeeTable 5.1 for explanation of segmental innervation. 
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Common fìbnlar 
(peroneal) nerve 


Snperflelal flbnlar 
(peroneal) nerve 


Fibularis (peroneus) 

longus 


Fibularis (peroneus) 

brevis 


Extensor digitorum 

brevis 




v'* ♦ 




X 


Deep flbnlar 
(peroneal) nerve 


Tibialis anterior 


Deep flbnlar 
(peroneal) nerve 


1.1 


4 

( 


Extensor hallucis 
longus 


Extensor 
dlgltornm longns 


•il 


> 


Extensor digitorum 
longus 


Fibularis (peroneus) 
tertius 


Extensor 
hallnels longns 


Perforating braneh of 
fibular (peroneal) artery 


Inferior extensor 
retinaculum 
(cut and retraeted) 


Anterior tibial artery 


Deep faseia 


Sympathetie braneh 
to vessel 


Tlblalls anterlor 


A. Anterlor Vlew 


B. Anterolateral Vlew 



Patellar ligament 


Anterior tibial 


Tibialis anterior 
tendon 


Inferior extensor 
retinaculum 
(cut and retraeted) 
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ANTERIOR LEG—DEEP MUSCLES, NERVES, AND VESSELS 


TABLE 5.13 OOMMON, SOPERFIOIAL, AND DEEP FIBDLAR (PERDNEAL) NERVES 


Nerve 

Orlgln 

' 

Course 

Dlstrlbutlon/Structure(S) Supplled 

Gommon fibular 

Seiatie nerve 

Forms as seiatie nerve bifurcates at the apex of popliteal fossa and follovvs 
medial border of bieeps femoris; vvinds around neek of fibula, dividing into 
superficial and deep fibular nerves 

Skin on lateral part of posterior aspeet of leg via the lateral sural 
cutaneous nerve; lateral aspeet of knee joint via its articular 
braneh 

Superficial fibular 

Gommon 
fibular nerve 

Arises deep to fibularis longus and deseends in lateral eompartment of 
leg; pierees crural faseia at distal third of leg to beeome cutaneous 

Fibularis longus and brevis and skin on distal third of anterolateral 
surface of leg and dorsum of foot 

Deep fibular 

Gommon 
fibular nerve 

Arises deep to fibularis longus; passes through extensor digitorum longus, 
deseends on interosseous membrane, and continues on dorsum of foot 

Anterior muscles of leg, dorsum of foot, and skin of first interdigital 
eleft; dorsal aspeet of joints erossed via articular branehes 
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Iliotibial traet 


Patellar ligament 


Head of fibula 


Anterior tibial recurrent 
nerve and artery 


eommon fìbolar 
(peroneal) nerve 


Tuberosity of tibia 


Fibularis (peroneus) 

longus 


Snperflelal flbnlar 
(peroneal) nerve 

Fibularis (peroneus) brevis 


Perforating braneh 
of fibular (peroneal) artery 

Fibularis 
(peroneus) longus 

Anterior lateral 
malleolar artery 

Inferior fibular (peroneal) 

retinaculum 

Extensor digitorum brevis 


Anterior border of tibia 


Lateral surface of tibia 


lnterosseous membrane 


Anterior (extensor) 
surface of fibula 


Deep flbnlar (peroneal) nerve 


Flbnlarls (peronens) brevls 



Apex of head 


Gommon fibular (peroneal) nerve 


Fibularis (peroneus) longus 


Superficial fibular (peroneal) nerve 


Snperflelal flbnlar (peroneal) nerve 


Anterlor tlblal artery 


Superior extensor retinaculum 

Lateral braneh of deep fibular 
nerve to joints and extensor 
digitorum brevis 

Anterior medial malleolar artery 

Medial braneh of deep fibular 
nerve tojoints and 
1st and 2nd digits 

Lateral tarsal artery 

Dorsalls pedls artery 
(dorsal artery of foot) 


Arenate artery 


Perforating branehes of metatarsal arteries 


Dorsal metatarsal arteries 


D. Lateral Vlew 


Lateral eondyle 

Tlbloflbnlar jolnt 

and anterior 
ligament of 
fibular head 

Head of fibula 


Anterior tibial 



lnterosseous 
membrane 

Perforating 


braneh of 
fibular artery 

Tlbloflbnlar 

syndesmosls 

and anterior 
tibiofibular 
ligament 

Inferior transverse 
ligament (part of 
posterior tibio- 
fibular ligament) 
Lateral malleolus 



femoris 


Fibular eollateral ligament 


Head of fibula 


Neek of fibula 

Deep flbnlar 
(peroneal) nerve 



Tuberosity 
of tibia 


Dorsal digital arteries 


E. Anterlor Vlew 


e. Anterolateral Vlew 



ANTERIOR LEG—DEEP MUSCLES, NERVES, AND VESSELS (CONTINUED) 


A. Overvievv of motor innervation. B. Deep disseetion of the anterior eompartment of the ieg. The mnseies are 
separated to dispiay the anterior tibiai artery and deep fibniar nerve. C. Nenrovaseniar strnetnres. D. Reiations 
of eommon fibniar nerve and branehes to the proximai fibnia. E. interosseons membrane. 
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A. Superìor Vìew 


Soperior extensor retinaculum 


Extensor digitorum longus 


Lateral malleolus (8) 


Fibularis (peroneus) tertius 


Inferior extensor retinaculum 


Extensor hallucìs brevìs (1) 


Fibularis (peroneus) tertius (2) 


Extensor digitorum longus (3) 


Extensor digìtornm brevís 


Extensor expansion 
(dorsal aponeurosis) 



Extensor hallucis longus 
Medial malleolus (7) 


Tibialis anterior (6) 


Extensor hallucis longus 


Deep fibular (peroneal) nerve 


Dorsalis pedis artery 

(dorsal artery of foot) 
pulsations palpated at (5) 


Extensor hallucis longus (4) 


Istdorsal interosseous 


Extensor expansion 


B. Superìor Vìew 



DORSUM OF FOOT 


A. Surface anatomy {numbers reler Xo structures labeled In B). B. Dlsseetlon. 
The dorsal veln ot toot and deep tlbular nerve are cut. 

At the ankle, the dorsalls pedls artery (dorsal artery ot toot) and deep 
tlbular nerve lle mldvvay betvveen the malleoll. On the dorsum otthe toot, the 
dorsal artery ot toot Is erossed by the extensor hallucls brevls muscle and 
dlsappears betvveen the two heads ot the tlrst dorsal lnterosseous muscle. 

eiinieally, knovving the loeation ot the belly ot the extensor digitorum 
brevis is important tor distinguishing this muscle trom abnormal edema. 
Contusion and tearing ot the muscle tibers and assoeiated blood vessels 


result in a hematoma in extensor digitornm brevis, producing edema 
anteromedial to the lateral malleolus. Most people vvho have not seen this 
intlamed muscle assume they have a severely sprained ankle. 

The dorsalis pedis pulse may be palpated vvith the teet slightly dor- 
sitlexed. The pulse is usually easy to palpate because the dorsal arteries 
ot the toot are subcutaneous and pass along a line trom the extensor 
retinaculum to a point just lateral to the extensor hallucis longus tendon. 
A diminished or absent dorsalis pedis pulse usually suggests vascular 
insufficiency resulting from arterial disease. 
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Galeaneal tuberosity 
(posterior surface) 


Extensor digìtornm brevis 

Cuboid 

Groove for tendon of 
fibularis (peroneus) longus 

Tuberosity 

Fibnlaris (peroneos) 

brevìs 


Fibnlaris (peronens) 

tertíns 


Metatarsals (1 -5) 


ProKimal phalanx 


Middle phalanx 
Distal phalanx 


Extensor 

expansion 


Median band 



Navicular 


Lateral cuneiform 
Middle cuneiform 


Medial cuneiform 


Perforating braneh of 
fibular (peroneal) artery 


Lateral malleolus 


Lateral malleolar artery 


Cuboid 


Lateral tarsal artery 


Arenate artery 


Perforating arteries 


Dorsal metatarsal 
arteries (2nd-4th) 


Extensor hallneis brevís 


Proximal phalanx 


Lateral bands 


Extensor hallneis longns 


Distal phalanx 



Anterior tibial artery 


Medial malleolus 


Medial malleolar artery 


Talus 

Dorsalis pedis artery 
(dorsal artery of foot) 


Navicular 

Medial tarsal arteries 


Medial cuneiform 


Deep plantar artery 


1 st dorsal metatarsal artery 


Dorsal digital arteries 


A. Snperior View 


B. Snperior View 



ATTACHMENTS OF MUSCLES AND ARTERIES OF DORSUM OF FOOT 


A. Attaehments. B. Arterial supply. 


TABLE 5.14 ARTERIAL SUPPLY TO DORSOM OF FOOT 


Artery 

Origin 

Course 

Dìstrìbutíon 

Dorsalis pedis (dorsal artery of foot) 

Continuation of anterior tibial artery 
distal to talocrural joint 

Deseends anteromedially to 1st interosseous spaee and divides into deep plantar 
and arcuate arteries 

Dorsal surface of foot 

Lateral tarsal artery 

From dorsalis pedis artery (dorsal 
artery of foot) 

Runs an arehed course laterally beneath extensor digitorum brevis to anastomose 
with branehes of arcuate artery 



Arcuate artery 

Runs laterally from Ist interosseous spaee aeross bases of lateral four metatarsals, 
deep to extensor tendons 

Deep plantar artery 

Passes to sole of foot and joins plantar areh 

Sole of foot 

Metatarsal arteries 1 st 

From deep plantar artery 

Run between metatarsals to elefts of toes where eaeh vessel divides into two 
dorsal digital arteries. 

Dorsal surface of foot 

2nd to 4th 

From arcuate artery 

Perforating arteries eonneet to plantar areh and plantar metatarsal arteries. 

Dorsal digital arteries 

From metatarsal arteries 

Pass to sides of adjoining digits 

Digits 
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Iliotibial traet 


Bieeps femoris tendon 


(peroneal) nerve 


Snperfieial fibnlar (peroneal) nerve 



Gastroenemins 
lateral head 


Fibnlaris (peronens) longns 


Soleus 


Tibialis anterior 


Fíbnlaris (peronens) longns 



Galeaneal tendon 


Fibnlarís (peronens) longns 


Patellar retinaculum 


Patella 


Fibular eollateral ligament 


Deep (crural) faseia of leg 


Extensor digitorum longus 


Extensor hallucis longus 


Fibularis (peroneus) tertius 


Extensor digitorum brevis 


Extensor hallucis brevis 


Fíbnlaris (peronens) brevís 


Fibularis (peroneus) tertius 


A. Anterolateral View 



Extensor digitorum longus 


B. Anterolateral Víew 



MUSCLES OF LATERAL LEG AND FOOT 


A. Surface anatomy. B. Disseetion. 

• The 1wo tibuiar (peroneai) muscies both attaeh to 1wo thirds of the fibuia, 
the fibuiaris (peroneus) iongus muscie to the proximai two thirds, and the 
fibuiaris (peroneus) brevis muscie to the distai two thirds. VVhere they over- 
iap, the fibuiaris brevis muscie iies anterioriy. 

• The fibuiaris (peroneus) iongus muscie enters the foot by hooking around 
the cuboid and traveiing mediaiiy to the base of the first metatarsai and 
mediai cuneiform. 


• eommon fibolar (peroneal) nerve leslon. The nerve lies in eontaet 
with the neek of the tibula deep to the fibularis longus muscle, where it 
is vulnerable to injury (B, redeirele). This injury may have serious impli- 
eations because the nerve supplies the extensor and everter muscle 
groups, with loss ot function resulting in foot-drop (inability to dorsitlex 
the ankle) and difficulty in everting the toot. 
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Fìbularìs 



Tibialis 


posterior 

tendon 



Common fibnlar nerve 


Fìbularìs longus 


Deep fibnlar nerve 


Superfícìal fìbular nerve 


Fibularìs longus 


Posterior border 


Fibularis brevis 


Anterior border 


Fibularis longus tendon (cut) 


Subcutaneous 

area 


Sulcus for 
fibularis tendons 



Lateral malleolus 


' h 


C. Lateral Vìew 


D. Lateral Víew 


Fibularis brevis 


\ 


E. Lateral View 
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MUSCLES OF LATERAL LEG AND FOOT (CONTINUED) 


C. Fibularis (peroneus) iongus. D. Fibuiaris (peroneus) brevis. E. Attaehments sites on fibuia 


TABLE 5.15 MUSCLES OF LATERAL OOMPARTMENT OF LEG 


Muscle 

' 

ProKimal Attaehment 

Distal Attaehment 

Innervation^ 

Main Aetíons 

Fibularis (peroneus) longus 

Head and superior two thirds of 
lateral surface of fibula 

Base of first metatarsal and medial cuneiform 

Superficial fibular (peroneal) 

Evert foot and weakly plantar flex 

Fibularis (peroneus) brevis 

Inferior two thirds of lateral 
surface of fibula 

Dorsal surface of tuberosity on lateral side of 
base of fifth metatarsal 

nerve (L5, S1, and S2) 

ankle joint 


^SeeTable 5.1 for explanation of segmental innervation 






































































438 


ANTERIOR AND LATERAL GOMPARTMENTS OF LEG, DORSOM OF FOOT 


A. Lateral View 









• . / 


3 




Á' 




Lateral malleolus (6) 


Superíor fibular (peroneal) 

retinaculum 


Calcaneofibular ligament 


Calcaneus 


B. Lateral Víew 




V" 







Small saphenous vein 
Sural nerve 


Calcaneal tendon (1) 


Anterior inferior tibiofibular ligament 


Anterior talofibular ligament 


eomponents of lateral 
llgament of ankle 


Inferior extensor retinaculum 


Extensor dígítornm longus (2) 


Extensor digitorum brevis (3) 


Fíbularis (peroneus) tertius 



Abductor digiti minimi 


Inferíor fibular 
(peroneal) retinaculum 


Tuberosity of 5th metatarsal 


Fibularís (peroneus) brevís (4) 


Calcaneocuboid joint 

Fibularís (peroneus) longus (5) 



SYNOVIAL SHEATHS AND TENDONS AT ANKLE 


A. Surface anatomy (numbers refer to structures labeled In B). B. Tendons at the lateral aspeet of the ankle. 
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Fibularis (peroneus) longus 


Tìbìalìs anteríor 


Inferior extensor retinaculum 



Extensor digítornm longns 
and fìbnlarìs (peronens) 

tertìns 


Fibularis brevis 


D. Anterolateral Vìew 


Dorsalis pedis artery 

Extensor hallneìs longns 

Deep fibular nerve 


Extensor hallucis brevis 



Extensor digitorum brevis 


Fibularis (peroneus) tertius 


Fibnlarìs (peronens) brevis 
Fibnlaris (peronens) longns 


e. Anterolateral Víew 


of talus 


Cuneiforms 


Lateral 


E. Lateral View 



troehlea 


5th metatarsal 


Tubercle 


5.66 


SYNOVIAL SHEATHS AND TENDONS AT ANKLE (CONTINUED) 


e. Synovial sheaths of tendons on the anterolateral aspeet of the ankle. The tendons of the fibnlaris (peronens) 
longns and fibnlaris (peronens) brevis mnseles are enelosed in a eommon synovial sheath posterior to the 
lateral malleolns. This sheath splits into two, one for eaeh tendon, posterior to the fibnlar (peroneal) troehlea. 
D. Sehematie illnstration of fibnlaris longns and brevis. E. Lateral aspeet of bones of foot. 








































POSTERIOR eOMPARTMENT OF LEG 



Plantarìs 


Poplítens 


Gastrocnemíus: 


Medial head 
Lateral head 


Soleus 


Galeaneal tendon 


Calcaneus 



Tibia 


Flexor 

digítornm 

longus 



Fibula 


Tíbíalís 

posteríor 


Flexor 

hallucis 

longus 


5th metatarsal 


Cuboid 



Flexor 

hallucís 

longus 


Flexor 

digitorum 

longus 


Tíbialis 

posterior 


Sustentaculum 




MUSCLES OF POSTERIOR LEG 


A. and B. Muscles of soperfieial eompartment. C. and D. Muscles of deep eompartment. 


TABLE 5.16 MUSCLES OF POSTERIOR OOMPARTMENT OF LEG 


Muscle 

Proximal Attaehment 

Dìstal Attaehment 

Innervatíon^ 

Maln Aetlons 

Superficial muscles 

Gastrocnemius 

Lateral head: lateral aspeet of lateral 
eondyle of femur 



Plantar flexes ankle joint when knee joint 
is extended; raises heel during walking. 


Medial head: popliteal surface of 
femur, superior to medial eondyle 



and flexes knee joint 

Soleus 

Posterior aspeet of head of fibula, 
superior fourth of posterior surface of 
fibula, soleal line and medial border 
of tibia 

Posterior surface of calcaneus via 
ealeaneal tendon (tendocalcaneus) 

Tibial nerve (S1 and S2) 

Plantar flexes ankle joint (independent of 
knee position) and steadies leg on foot 

Plantaris 

Inferior end of lateral supracondylar 
line of femur and oblique popliteal 
ligament 



Weakly assists gastrocnemius in plantar 
flexing ankle joint and flexing knee joint 

Deep muscles 

Popliteus 

Lateral surface of lateral eondyle of 
femur and lateral meniscus 

Posterior surface of tibia, superior to 
soleal line 

Tibial nerve (L4, L5, and S1) 

Llnloeks fully extended knee joint 
(laterally rotates femur 5 degrees on 
planted tibia); weakly flexes knee joint 

Flexor hallucis longus 

Inferior two thirds of posterior surface 
of fibula and inferior part of interos- 
seous membrane 

Base of distal phalanx of great toe 
(hallux) 

Flexes great toe at all joints and plan- 
tar flexes ankle joint; supports medial 
longitudinal areh of foot 

Flexor digitorum longus 

Medial part of posterior surface of 
tibia inferiorto soleal line, and by a 
broad tendon to fibula 

Bases of distal phalanges of lateral 
four digits 

Tibial nerve (S2 and S3) 

Flexes lateral four digits and plantar 
flexes ankle joint; supports longitudinal 
arehes of foot 

Tibialis posterior 

lnterosseous membrane, posterior 
surface of tibia inferior to soleal line 
and posterior surface of fibula 

Tuberosity of navicular, cuneiform, and 
cuboid and bases of metatarsals 2-4 

Tibial nerve (L4 and L5) 

Plantar flexes ankle joint and inverts foot 


^See Table 5.1 for explanation of segmental innervation. 
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For bursa of ealeaneal tendon 


Galeaneal tendon 


A. Posterior View 
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Lateral malleolus 

Lateral tubercle 
of talus 

For bursa of ealeaneal 
tendon 

For ealeaneal tendon 
Lateral proeess 


B. Posterior View 



BONES OFTHE POSTERIOR LEG 


A. Muscle attaehments. B. Features of bones. 

Tibial fractures. The tibial shaft is narrovvest at the junction of its 
middle and inferior thirds, vvhieh is the most frequent site of fracture. 
Unforfunately, this area of the bone also has the poorest blood supply. 

Fibular fractures. These eommonly occur 2 to 6 em proximal to the 
distal end of the lateral malleolus and are often assoeiated vvith fracture/ 


disloeations of the ankle joint, vvhieh are eombined with tibial fractures. 
When a person slips and the foot is foreed into an excessively inverted 
position, the ankle ligaments tear, foreibly tilting the talus against the lat- 
eral malleolus and shearing it off. 


















































POSTERIOR eOMPARTMENT OF LEG 
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A. Posterìor 
View 



Semitendinosus 


Semimembranosus (1) 


Graeilis 


Sartorius 


Gastrocnemíus, medíal 


Flexor digitorum longus 


Tibialis posterior 


Flexor retinaculum 



Bieeps femoris (8) 


Tíbíal nerve 


Gommon fibular (peroneal) nerve 


Medial sural cutaneous nerve 


Gastrocnemìus, lateral head ( 7 ) 


Soleus ( 6 ) 


Fibularis (peroneus) longus (4) 


Fibularis (peroneus) brevis (5) 


Galeaneal tendon (3) 


Superior fibular (peroneal) retinaculum 
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B. Posterìor 
Vìew 




POSTERIOR LEG, SUPERFICIAL MUSCLES OF POSTERIOR OOMPARTMENT 


A. Surface anatomy {numbers refer to structures labeled In B). B. Dlsseetlon. Gastrocnemius strain (tennis 
leg) is a painful ealf injury resulting from partial tearing ot the medial belly ot the muscle at or near its 
musculotendinous junction. It is caused by overstretehing the muscle during simultaneous tull extension 
ot the knee joint and dorsiflexion ot the ankle joint. 
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Semitendinosus 


Semimembranosus 


Gastrocnemìus 
medìal head 


Medial inferior 
genicular vessels 
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Flexor hallucis longus 


Fibularis (peroneus) 
brevis 
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bursa of ealeaneal tendon 

Galeaneal tendon 


D. Posterior View 
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e. Posterior View 
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POSTERIOR LEG, SUPERFICIAL MUSCLES OF POSTERIOR OOMPARTMENT 

(CONTINUED) 


e. Disseetion reveaiing soieus. D. Bones of ieg shovving muscie attaehments. Inflammation of the ealeaneal 
tendon due to mieroseopie tears of eollagen fibers in the tendon, particularly just superior to its attaeh- 
ment to the calcaneus, results in ealeaneal tendlnltls, which causes pain during walking. Galeaneal 
tendon rupture is probably the most severe acute muscular problem of the leg. Following eomplete rup- 
ture of the tendon, passive dorsiflexion is excessive, and the person eannot plantarflex against resistanee. 



























































POSTERIOR eOMPARTMENT OF LEG 


Tibial nerve 


Semimembranosus 


Popliteus faseia 


Extensor 
dìgìtornm longos 


Posteríor tíbíal artery 


Tibial nerve 


Flexor retinaculum 


Tibialis posterior 


Solens 


Flexor digitorum longus 


A. Posterior Víew 



Popliteus 

Gommon fibular 
(peroneal) nerve 


Fibula 


Tíbialis posteríor 

Fíbnlar (peroneal) 
artery 


Flexor hallneis longns 
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Medial malleolus 


Galeaneal tendon 




Grooves for tendon of 
flexor hallucis longus 
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Soleus 


Tíbialis posterior 


Flexor hallneis 
longns 
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For bursa of 
ealeaneal tendon 


Galeaneal tendon 




B. Posterior View 



POSTERIOR LEG, DEEP MUSCLES OF POSTERIOR OOMPARTMENT 


A. Superficial disseetion. The eaieaneai (Aehiiies) tendon is cut, the gastroe- 
nemius muscie is removed, and oniy a horseshoe-shaped proximai part ot 
the soieus muscie remains in piaee. B. Bones ot ieg shovving muscie attaeh- 
ments. Galeaneal bnrsitls results trom intlammation ot the bursa ot the 
ealeaneal tendon loeated betvveen the ealeaneal tendon and the superior 


part ot the posterior surface of the calcaneus. Galeaneal bursitis causes 
pain posterior to the heel and occurs eommonly during long-distanee run- 
ning, basketball, and tennis. It is caused by excessive frietion on the bursa 
as the ealeaneal tendon continuously slides over it. 
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POSTERIOR eOMPARTMENT OF LEG 




Popliteal 


Popliteal vein 


Semimembranosus 


Tibial eollateral ligament 
Pes anserinus: 


Sartorius 


Graeilis 


Semitendinosus 


Popliteus faseia 


Tìbìal nerve 



Bieeps femoris 

Gommon fibular 
(peroneal) nerve 

Popliteus and nerve 


Soleus 


Flexor digítornm 


Tibíalis posterior 


Posterior tibíal 
artery and 
veins 


Anterior tibial 
artery and vein 


Posterior intermuscular 
septum 


Tíbíalis posterior 
and nerve 


Fibnlar (peroneal) 
artery 


Flexor hallneis 
longns 


Flexor retinaculum 


Transverse intermuscular 
septum 


Galeaneal tendon 


e. Posterior View 




Galeaneal tendon 


Flexor hallneis longns 


Flexor digitornm longns 


Calcaneus 


Tibialis posterior 


Flexor digitornm longns 

Quadratus plantae 


Flexor hallneis longns 


D. Anteromedial View 



Tibialis posterior 


Flexor digitornm longns 


Flexor hallucis 

longus 


E. Plantar View 



POSTERIOR LEG, DEEP MUSCLES OF POSTERIOR OOMPARTMENT {CONTINUED) 


e. Deeper disseetion. The fiexor haiioeis iongus and fiexor digitorum iongus are puiied apart, and the poste- 
rior tibiai artery is partiy excised. The tibiaiis posterior iies deep to the two iong digitai fiexors. D. Grossing of 
muscies (fendons) of fhe deep eompartmenf superoposterior to the mediai maiieoius and into the soie of the 
foot. E. Bones of foof shovving muscie aftaehmenfs. 





















































POSTERIOR eOMPARTMENT OF LEG 



Saphenous nerve 


Great (long) saphenous vein ( 1 ) 



Deep faseia of leg 


Transverse intermuscular septum 


Flexor hallucis longus 


Posterior tibíal artery 

Tíbíal nerve 

Flexor digítorum longus 
Tibíalís posteríor ( 2 ) 



tendon (3) 


Flexor retinaculum: 

Superficial part 
Deep part 




Abductor hallucis and nerve 

Medial plantar artery 

A. Medial View 


Lateral plantar nerve 
and artery (4) 


Medial ealeaneal 
branehes 



Flexor digitorum longus 


Flexor hallucis longus 

Tíbíalis posteríor 

Galeaneal tendon 
Bursa of 

ealeaneal tendon 
Quadratus plantae 


Osseofibrous tunnel 


Sustentaculum tali 


B. Medial Víew 


Medial tubercle of talus 


Attaehment of 
abductor hallucis 


Medial malleolus 


Medial 
(deltoid) ligament 



e. Medial Víew 



MEDIALANKLE REGION 


A. Disseetion. The eaieaneai tendon and posterior part of the abdoetor haiio- 
eis were excised. B. Sehematie iiinstration of the tendons passing posterior to 
mediai maiieoios. C. Snrfaee anatomy (numbers refer to structures iabeied in A). 
• The posterior tibiai artery and the tibiai nerve iie between the fiexor digito- 
rum iongus and fiexor haiineis iongus muscies and divide into mediai and 
iaterai piantar branehes. 


• The tibiaiis posterior and fiexor digitornm iongus tendons occupy separate 
osseofibrous tunneis posteriorto the mediai maiieoins. 

• The posterior tibial pulse ean usually be palpated between the pos- 
terior surface of the medial malleolus and the medial border of the 
ealeaneal tendon. 
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Galeaneal tendon 


Flexor hallneís longns 


Flexor dígítornm longns 


Tibíalis posteríor 


Medial malleolus 


Tibialis anterior 
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Calcaneus 


Fibularis (peroneus) longus 


Fibularis (peroneus) brevis 

Quadratus plantae 

Flexor digitorum longus 


Slip from flexor hallucis longus 


Flexor hallucís longus 


Lumbricals 


Flexor hallucís longus 


Flexor dígítorum longus 


Tíbíalís posteríor 


Tíbíalís anterior 


Medial malleolus 


Medial (deltoid) 
ligament of ankle 


Flexor digitorum longus 


A. Posteromedial View 


B. Medial Víew 



Galeaneal 

tendon 


Quadratus plantae 


Tíbíalís posterior 


Flexor digitorum longus 


Flexor hallucis longus 


1 st metatarsal 


Flexor hallucis brevis 


Medial sesamoid bone 
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MEDIALANKLEANDFOOT 
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A. Tendons of deep eompartment of the leg traeed to their distal attaehments in the sole of the 
foot. B. Foot raised as in vvalking and sesamoid bones of the great toe. The sesamoid bones of 
the great toe are loeated on eaeh side of a bony ridge on the 1 st metatarsal. 

The sesamoid bones are a "footstool” for the first metatarsal, giving it inereased height. 

By inserting into the flexor digitornm longos mnsele, the quadratus plantae muscle modifies 
the oblique pull of the flexor tendons. 

The flexor hallucis longus muscle uses three pulleys: a groove on the posterior aspeet of the 
distal end of the tibia, a groove on the posterior aspeet of the talus, and a groove inferior to 
the sustentaculum tali. 

The flexor digitorum longus muscle erosses superficial to the tibialis posterior, superoposterior 
to the medial malleolus. 


Ist metatarsal 
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Medial sesamoid^^ 



e. Plantar Snrfaee 
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Sheath of flexor 
hallucis longus 
tendon 































OF LEG 



Femoral artery 


Medial soperior 
genicular artery 


Popliteal artery 


Medial inferior 
genicular artery 


Posterior tibial 




Anterior tibial 



Fibular (peroneal) 



Posterior tibial 







Lateral plantar 
artery 

Medial plantar 
artery 

Dorsalis pedis 
artery 

Plantar 


Anterior tibial artery 


Perforatìng braneh 
of fibnlar (peroneal) artery 


Galeaneal braneh 


B. Lateral View 




Dorsalis pedis artery 

(dorsal artery of foot) 


Popliteal 



Popliteal artery 


Anterior tibial 
artery 


Fibnlar (peroneal) 
artery 



Popliteus 


Anterior tibial 
artery 

Posterior tibial 
artery 


D. Posterior View 


Flexor hallucis 
longus 


Communicating 

braneh 


osterior tibial artery 


e. Posterior View 



POPLITEAL ARTERIOGRAM AND ARTERIAL ANOMALIES 



A. Medial View 


A. Popliteal arteriogram. The temoral artery beeomes the popliteal artery at the addoetor 
hiatos. The anteriortibial artery eontinoes as the dorsalis pedis (dorsal artery ot the toot). 
The posterior tibial artery terminates as the medial and lateral plantar arteries; its major 
braneh is the tibolar artery. B. Anomalous dorsalis pedis artery. The perforatíng 
braneh of fhe fibolar artery rarely eontinoes as fhe dorsalis pedis artery, but when 
if does, the anferior tibial artery ends proximal to the ankle or is a slender vessel. 
e. Absenee of posterior tibial artery. Compensatory enlargement ot the tibular 
artery was tound to occur in approximately 5% ot limbs. D. High division of popii- 
teai artery. Along with the anterior tibial artery deseending anterior to the popliteus 
muscle; this anomaly was tound to occur in approximately 2% of limbs. 
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circumflex artery 
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Deseending 
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Anterior tibial 
recurrent 
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Medial plantar 
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Lateral malleolar 
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Medial malleolar 


Dorsalis pedis 
(dorsal artery of foot) 


Medial tarsal 


A. Posterior View 


B. Anterior View 
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ARTERIAL SUPPLY OF LEG AND FOOT 


TABLE 5.17 ARTERIAL SUPPLY OF LEGAND FOOT 


Artery 

Origin 

Course 

Dìstrìbutìon ìn Leg 

Popliteal 

Continuation of femoral artery 
at adductor hiatus 

Passes through popliteal fossa to leg; divides into anterior and posterior 
tibial arteries at lovver border of popliteus 

Lateral and medial aspeets of knee via genicular 
arteries 

j Anterior tibial 

1 

From popliteal 

Passes betvveen tibia and fibula into anterior eompartment through gap 
superior to interosseous membrane; deseends betvveen tibialis anterior 
and extensor digitorum longus muscles 

Anterior eompartment 

1 

Dorsalis pedis (dorsal 

1 artery of foot) 

Continuation of anterior tibial 
artery distal to talocrural joint 

Deseends to first interosseous spaee; pierees first dorsal interosseous 
muscle as deep plantar artery; joins deep plantar areh 

Muscles on dorsum of foot 

' Posterior tibial 

From popliteal 

Passes through posterior eompartment; divides into medial and lateral 
plantar arteries posterior to medial malleolus 

Posterior and lateral eompartments, nutrient 
artery passes to tibia 

Fibular (peroneal) 

From posterior tibial 

Deseends in posterior eompartment adjaeent to posterior intermuscular 
septum 

Posterior eompartment: perforating branehes 
supply lateral eompartment 

Medial plantar 

In foot betvveen abductor hallucis and flexor digitorum brevis muscles 

Supplies mainly muscles of great toe and skin on 
medial side of sole of foot 

Lateral plantar 

1 

Runs anterolaterally deep to abductor hallucis and flexor digitorum 
brevis, and then arehes medially to form deep plantar areh 

Supplies lateral aspeet of sole of foot 
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TIBI0FIBULAR JOINTS 



Articular eavity 



Anterìor 
lìgament 
of head 
of fibnla 


Artienlar faeet for tibia 


Posterior 
ligament 
of head 
of fibnla 



Synovial 

membrane 


Fibula 


B. Transverse Seetion 



A. Posterior View 


Head of fibula 


Posterior ligament of 
fibnlar head 


Opening for anterior 
tibial vessels 


Interosseons membrane 



Fibula 


Opening for perforating 
braneh of fibular artery 

Posterior tibiofibnlar ligament 


Inferior transverse ligament 


Anterior border 
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surface for 


Extensor digitorum longus 
Fibularis (peroneus) tertius 
Extensor hallucis longus 


Interosseons border 



Surface fortibialis posterior 
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For interosseons 
tibiofibnlar ligament 



Anterior 
tibiofibular 
ligament 
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Tibia 
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Fibula 
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Artienlar faeet for fibnla 


Anterior border 


Nutrient foramen 


Extensor surface for 
tibialis anterior 


Interosseons border 


Surface for tibialis posterior 


Tibia 


Key for D 



Proximal muscular 
attaehment 



Ligamentous attaehment 


Fibular noteh for 
interosseous tibiofibular 
ligament 
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Articular faeets 
for fibula 
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Calcaneus 
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e. Transverse Seetion 


D. Fibnla, Medial View 


Lateral View 



TIBIOFIBULAR JOINT AND TIBIOFIBULAR SYNDESMOSIS 


A. Overvievv. B. Tibiofibelar joint. C. Tibiofibolar syndesmosis. D. Tibia and 
fibnla, disartieolated. 

• The soperior tibiofibnlar joint (proximal tibiofibolar joint) is a plane type of 
synovial joint betvveen the flat faeet on the fibolar head and a similar faeet 
loeated posterolaterally on the lateral tibial eondyle. The tense joint eapsnle 
sorronnds the joint and attaehes to the margins of the artienlar snrfaees 
of the fibola and tibia. 


• The tibiofibolar syndesmosis is a fibrons joint. This artienlation is essential 
for stability of the ankle joint beeaose it keeps the lateral malleolos firmly 
against the lateral snrfaee of the talos. The strong interosseons tibiofibnlar 
ligament is eontinoons snperiorly with the interosseons membrane and 
forms the prineipal eonneetion be1ween the distal ends of the tibia and 
fibnla. 














































Lower Limb 

SOLE OF FOOT 



A. Plantar View 



Flexor digitorum 


Fibrous digital sheaths 


Superficial transverse 
metatarsal ligament 


Plantar faseía 


Cutaneous branehes 
of lateral plantar 
vessels and nerves 



Flexor hallucis longus 


Plantar digital 
nerves and arteries 


Plantar aponenrosis 


Plantar faseia 


Cutaneous branehes 
of medial plantar 
nerve and artery 


Medial ealeaneal branehes 
of tibial nerve and 
ealeaneal branehes 
of posterior tibial artery 


B. Plantar View 



Sesamoid bones of 1 st metatarsal 


Heads of 2nd to 5th metatarsals 



SOLE OF FOOT, SUPERFICIAL 


A. Surface anatomy. B. Disseetion. Piantar aponeurosis and faseia, with 
neurovascuiar structures. C. VVeight-bearing areas. 

• The weight of the body is transmitted to the taius from the tibia and fib- 
uia. it is then transmitted to the tuberosity of the caicaneus, the heads of 
the seeond to fifth metatarsais, and the sesamoid bones of the first digit. 

Plantar faseiitis, strain and inflammation of the plantar aponeurosis, 
may result from running and high-impaet aerobies, espeeially when 
inappropriate footwear is worn. It causes pain on the plantar surface 
of the heel and on the medial aspeet of the foot. Point tenderness is 
loeated at the proximal attaehment of the plantar aponeurosis to the 
medial tubercle of the calcaneus and on the medial surface of this bone. 
The pain inereases with passive extension of the great toe and may be 
further exacerbated by dorsiflexion of the ankle and/or weight bearing. 


e. Plantar View 


Tnberosity of ealeaneos 
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SOLE OF FOOT 



Flexor digitorom brevis 


Distal phalanx 
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Proximal 
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Abductor dìgìti 
mínimi (ADM) 
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Flexor digitorum 
brevis (FDB) 


Anterior tubercle 


Head of talus 


Sustentaculum tali 


Groove for tendon of 
flexor hallucis longus 


Abductor hallucis 


Galeaneal tuberosity 
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Medial proeess 


Flexor digitorum brevis 
Plantar aponeurosis 


Plantar Vìews 



Proper plantar 
digital nerves 


Plantar 

metatarsal 

artery 


Gommon plantar 
digital nerves 
(from medial 
plantar nerve) 


Superficial braneh 
of medial plantar 



Abductor 
hallucis (AH) 


Plantar aponeurosis, 
refleeted 



FIRST LAYER OF MUSCLES OF SOLE OF FOOT 


A. Bones. B. Overvievv. C. Disseetion. Moseies and neurovascuiar structures. 


TABLE 5.18 MUSCLESIN SOLE OF FOOT—FIRST LAYER 


Muscle 

Proxìmal Attaehment 

Dìstal Attaehment 

Innervatíon 

Aetlons^ 

Abductor hallucis 

Medial proeess of tuberosity of calcaneus, flexor 
retinaculum, and plantar aponeurosis 

Medial side of base of proximal 
phalanx of first digit 

Medial plantar nerve (S2-S3) 

Abducts and flexes first digit 



Flexor digitorum brevis 

Medial proeess of tuberosity of calcaneus, plantar 
aponeurosis, and intermuscular septa 

Both sides of middle phalanges 
of lateral four digits 

Flexes lateral four digits 

Abductor digiti minimi 

Medial and lateral proeesses of tuberosity of ealea- 
neus, plantar aponeurosis, and intermuscular septa 

Lateral side of base of proximal 
phalanx of fifth digit 

Lateral plantar nerve (S2-S3) 

Abducts and flexes fifth digit 


^AIthoogh individoal aetions are deseribed, the primary fnnetion of the intrinsie mnseles of the foot is to aet eolleetively to resist forees that stress (attempt to flatten) the arehes of the foot. 
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Flexor digitorum longus 



Flexor hallucis longus 



B 


Sustentaculum tali 


Quadratus plantae 


Groove for tendon of 
flexor hallucis longus 


Lumbrìcals 



Plantar Víews 




Sesamoid bones 


Tendon of flexor 
hallucis longus (FHL) 


Lumbricals 


Tendons of flexor 
digítornm longus (FDL) 


Quadratus plantae (QP) 



SEC0ND LAYER OF MUSCLES OF SOLE OF FOOT 


A. Bony attaehments. B. Overvievv. C. Disseetion. 


TABLE 5.19 MUSCLESIN SOLE OF FOOT—SECOND LAYER 


Muscle 

Proxímal Attaehment 

Distal Attaehment 

Innervatíon 

Aetíons^ 

Quadratus plantae 

Medial surface and lateral margin 
of plantar surface of calcaneus 

Posterolateral margin of tendon of 
flexor digitorum longus 

Lateral plantar nerve (S2-S3) 

Assists flexor digitorum longus in 
flexing lateral four digits 

Lumbricals 

Tendons of flexor digitorum longus 

Medial aspeet of extensor expansion 
over lateral four digits 

Medialone: medial plantar nerve (S2-S3); 
Lateral three: lateral plantar nerve (S2-S3) 

Flex proximal phalanges and 
extend middle and distal 
phalanges of lateral four digits 


^AIthoogh individoal aetions are deseribed, the primary fnnetion of the intrinsie mnseles of the foot is to aet eolleetively to resist forees that stress (attempt to flatten) the arehes of the foot. 















































SOLE OF FOOT 




AHT 

AHO 


FDM 


Plantar digital 
arteries 


Plantar metatarsal 
arteries 


Deep plantar areh 



Deep plantar artery Addnetor hallneis, 
(1 st perforating artery) transverse head (AHT) 


Perforating arteries 
(to dorsal metatarsal 
arteries) 

Deep braneh 


Flexor dígiti 
míními (FDM) 


Soperfieial braneh 


Deep braneh of 
lateral plantar 
artery and nerve 


Medíal plantar artery 


Lateral plantar 


nerve 


Lateral plantar artery 


Lateral plantar 

artery 


Posteríor tíbíal artery 


Galeaneal braneh 


Plantar Views 


Fibrons digital 
sheath 


Plantar ligament 



Deep transverse 
metatarsal ligament 


Addnetor hallneis, 
oblíque head (AHO) 


Lateral head 


Medial head 


Flexor 

hallucis 

brevís 

(FHB) 


Flexor halloeis 
longostendon 


Medial plantar 


nerve 


r ' 
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THIRD LAYER OF MDSGLES AND ARTERIAL SDPPLY OF SOLE OF FOOT 


A. Arterial supply. B. Overvievv. C. Disseetion. Muscles and neurovascular structures. 


TABLE 5.20 MUSCLESIN SOLE OF FOOT—THIRD LAYER 


Muscle 

Proximal Attaehment 

Distal Attaehment 

Innervation 

Aetíons^ 

Flexor hallucis brevis 

Plantar surfaces of cuboid and lateral 
cuneiforms 

Both sides of base of proximal 
phalanx of first digit 

Medial plantar nerve (S2-S3) 

Flexes proximal phalanx of first digit 

Adductor hallucis 

Oblique head: bases of metatarsals 2-4; 
Transverse head: plantar ligaments of 
metatarsophalangeal joints 

Tendons of both heads attaeh to 
lateral side of base of proximal 
phalanx of first digit 

Deep braneh of lateral 
plantar nerve (S2-S3) 

Adducts first digit; assists in maintaining 
transverse areh of foot 

Flexor digiti minimi 

Base of fifth metatarsal 

Base of proximal phalanx of 
fifth digit 

Superficial braneh of lateral 
plantar nerve (S2-S3) 

Flexes proximal phalanx of fifth digit, 
thereby assisting with its flexion 


®Although individual aetions are deseribed, the primary function of the intrinsie muscies of the foot is to aet eoiieetiveiy to resist forees that stress (attempt to flatten) the arehes of the foot. 


































































Lower Limb 

SOLE OF FOOT 
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3rd dorsal interosseous 


4th dorsal interosseous 


2nd plantar interosseous 


3rd plantar interosseous 


Flexor digiti minimi 


Groove for tendon of 
fibularis longus 



Flexor digitorum longus 


Adductor 
Flexor brevis 


Abductor 
Flexor brevis 


Flexor digitorum 

brevis 


Hallucis 


Heads of 
metatarsals 


Flexor digiti minimi 


2nd dorsal interosseous (D2) 


1st plantar interosseous (P1) 
Ist dorsal interosseous (D1) 


Adductor hallucis 
Fibularis (peroneus) longus 


Flexor digiti 
minimi 
brevis 


Tibialis anterior 


Fibularis (peroneus) 
longustendon 


Tibialis posterior 



Plantar 

ínterosseí 

3rd 
2nd 
Ist 


Dorsal 

interossei 

Seeond 



Fibularis 

longus 

Tibialis 

posterior 


e 


Plantar Views 


Medial head 


Lateral head 
Tendon of 



Flexor hallucis 
longus 


Sesamoid bones 


Plantar ligament 



Flexor 

hallucis 

brevis 


Fibularis longus tendon 


Tibialis posterior 


Plantar calcaneonavicular 
(spring) ligament 


Long plantar ligament 
Abductor hallucis 


Abductor digiti 


Tuberosity of 
calcaneus 


5.8 



FOURTH LAYER OF MUSCLES OF SOLE OF FOOT 


A. Bony attaehments of mnseles of third and foorth layers. B. Overvievv. C. Disseetion. Mnseles and ligaments 


TABLE 5.21 MUSCLESIN SOLE OF FOOT—FOURTH LAYER 


Muscle 

ProKimal Attaehment 

1 

Distal Attaehment 

Innervation 

Aetíons^ 

Plantar interossei 
(three muscles; P1-P3) 

Plantar aspeet of medial sides of shafts of 
metatarsals 3-5 

Medial sides of bases of proximal phalanges of third 
to fifth digits 

Lateral plantar nerve 
(S2-S3) 

Adduct digits 3-5 and flex 
metatarsophalangeal joints 

Dorsal interossei (four 
muscles; D1-D4) 

Adjaeent sides of shafts of metatarsals 1 -5 

First: medial side of proximal phalanx of seeond digit 
Seeond to fourth: lateral sides of seeond to fourth 
digits 

Abduct digits 2-4 and flex 
metatarsophalangeal joints 


^AIthoogh individoal aetions are deseribed, the primary fnnetion of the intrinsie mnseles of the foot is to aet eolleetively to resist forees that stress (attempt to flatten) the arehes of the foot. 
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ANKLE, SUBTALAR,AND FOOT JOINTS 


Fibula 


Anterior tibiofibular ligament 


Lateral malleolus 


Anterior talofibular ligament 


Neek of talus 


Taloealeaneal (interosseous) ligament 


A. Anterìor View 



Synovial membrane 
of ankle joint 


Medial malleolus 


Tibialis posterior 


Medial (deltoid) ligament 


Head of talus (articular surface for navicular) 

Sustentaculum tali 

Flexor digitorum longus 


Flexor hallucis longus 


Calcaneus (articular surface for cuboid) 



B. Anteroposterior Víew 



JOINT CAVITY OF ANKLE JOINT 


A. Ankle joint with joint eavity distended with injeeted latex. B. Radiograph ot joints ot ankle region. L, lateral 
malleolos; M, medial malleolos; T, talos; TF, tibiofibolar syndesmosis. 

• The anterior artieolar sorfaees of the ealeaneos and head of the talos are eaeh convex from side to side; 
thus the foot ean be inverted and everted at the transverse tarsal joint. 

• Note the relations of the tendons to the sustentaculum tali: the flexor hallucis longus inferior to it, flexor 
digitornm longus along its medial aspeet, and tibialis posterior soperior to it and in eontaet with the medial 
(deltoid) ligament. 
















Lower Limb 

ANKLE, SUBTALAR, AND FOOT JOINTS 


Fibolaris (peroneos) brevis 


Anterior (extensor) surface 


Tibialis anterior 


lnterosseous membrane 


Subcutaneous area 


Anterìor tibìofìbnlar ligament 


Lateral malleolus 


Anterior talofibular ligament 


Taloealeaneal (interosseous) ligament 


Bifurcate ligament 
(calcaneocuboid ligament) 


Cuboid bone 


Lateral cuneiform bone 


Dorsal intermetatarsal ligaments 


Anterosnperior View 



Medial malleolus 


Medial (deltoid) ligament 


Dorsal talonavicular ligament 
Navicular bone 


Dorsal cuneonavicular ligaments 


Medial cuneiform bone 


Dorsal tarsometatarsal ligaments 


1 st metatarsal bone 



ANKLE JOINT AND LIGAMENTS OF DORSUM OF FOOT 


Disseetion. The ankie joint is piantar fiexed, and its anterior eapsniar fibers are removed. 

• Aii mnseies attaehed to the fibnia except the bieeps femoris puii inferioriy on the bone doring eontraetion. 
The obiique fibers of the interosseous membrane and iigaments uniting the fibuia to the tibia resist this 
inferior puii but aiiovv the fibuia to be foreed superioriy during fuii dorsifiexion of the ankie. 

• The bifnreate iigament, a Y-shaped iigament eonsisting of eaieaneoeoboid and eaieaneonavieniar iiga- 
ments, and the taionavieoiar iigament are the primary dorsai iigaments of the transverse tarsai joint. 


A Pott fraetore-disloeation of the ankle occurs when the foot is foreibly everted. This aetion pulls on 
the extremely strong medial (deltoid) ligament, often avulsing the medial malleolus and eompressing the 
lateral malleolus against the talus, shearing off the malleolus or, more often, fracturing the fibula superior 
to the tibiofibular syndesmosis. 
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ANKLE, SUBTALAR,AND FOOT JOINTS 


Medial malleolus 


Parts of medial 
(deltoid) ligament 


Posterior tibiotalar 
Tibioealeaneal 


Groove for tendon of flexor hallucis longus 


For bursa of ealeaneal 


A. Posterìor Vìew 



Posterior tibiofibular ligament 


Talus 


Lateral malleolus 
Posterior talofibular ligament 


Calcaneofibular ligament 


Galeaneal tendon 


Malleolar groove for 


Tibialis posterior 
Flexor digitorum 

longus 


Medial (deltoid) ligament 


Posterior tibiotalar 


Tibioealeaneal 

Sustentaculum 


Groove forflexor hallucis longus 


For bursa of ealeaneal 


B. Posterìor Vìew 



Fibula 


Groove forflexor hallucis longus 


Calcaneus 


Medial proeess 


Posterior tibiofibular ligament 


Synovial membrane 


Malleolar groove for 


Fibularis (peroneus) brevis 
Fibularis (peroneus) longus 


Posteriortalofibular ligament 


Calcaneofibular ligament 


For attaehment of ealeaneal tendon 


Lateral proeess 


Parts of lateral ligament 



POSTERIOR ASPECT OF ANKLE JOINT 


A. Disseetion. B. Ankie joint with joint eavity distended with iatex. Observe the 
grooves for the fiexor haiineis iongos moseie, which erosses the middie of the 
ankie joint posterioriy, the two tendons posterior to the mediai maiieoios, and 
the two tendons posterior to the iaterai maiieoios. 

• The posterior aspeet of the ankie joint is strengthened by the transverseiy 
oriented posterior tibiofiboiar and posferior faiofibniar iigaments. 


• The eaieaneofibniar iigament stabiiizes the joint iateraiiy, and the posterior 
tibiotaiar and tibioeaieanean parts of fhe mediai (deitoid) iigament stabiiize 
it mediaiiy. 

• The groove for fhe fiexor haiioeis fendon is befween fhe mediai and 
iaferai fobereies of fhe taios and eontinnes inferior fo fhe susfenfacuium 
taii. 
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459 



Tibial nerve 


Posterior tibial artery and veins 


Flexor digitorom longus 


Tibialis posterior 


Medial malleolus 


Medial (deltoid) 
ligament 


Posterior tibiotalar part 


Tibioealeaneal part 


Tibialis posterior 


Flexor digitorum longus 


Abductor hallucis 



Plantar vessels and nerves 


Galeaneal tendon 


Fibularis (peroneus) brevis 


Flexor hallucis longus 
Fibularis (peroneus) longus 


Posterior inferior tibiofibular ligament 


Inferior part of posterior inferior tibiofibular ligament 


Lateral malleolus 
Posterior talofibular ligament 

Calcaneofibular ligament 


Lateral ligament 


Tendon of flexor hallucis longus 


Galeaneal tendon 


Posteromedìal Víew 



POSTEROMEDIALANKLE 

• The flexor halloeis longos mosele is midvvay betvveen the medial and lateral malleoli; the tendons of the 
flexor digitornm and tibialis posterior are medial to it, and the tendons of the fibolaris longns and brevis are 
lateral to it. 

• The strongest parts of the ligaments of the ankle are those that prevent anterior displaeement of the leg 
bones, namely, the posterior part of the medial ligament (posterior tibiotalar), the posterior talofibnlar, and 
ealeaneofibnlar and tibioealeaneal parts. 

Tarsal tunnel syndrome, the entrapment and eompression ot the tibial nerve, oeenrs when there is 
edema and tightness in the ankle involving the synovial sheaths of the tendons ot mnseles in the posterior 
eompartment of the leg. The area involved is trom the medial malleolns to the ealeanens. The heel pain 
resnlts from eompression ot the tibial nerve by the flexor retinaculum. 
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ANKLE, SUBTALAR,AND FOOT JOINTS 



Medial malleolus 


Medial (deltoíd) ligament 
of ankle joint 


Groove for 
tibialis posterior 


Neek of talus 


Dorsal talonavicular ligament 

Tibionavienlar part of medial ligament 


Navicular 


1stcuneiform bone 


A. Medial View 



Posterior tibiotalar part 


Galeaneal tendon 


Medial tubercle of talus 


Groove for flexor hallucis longus 


Bursa of ealeaneal tendon 


Calcaneus 


ligament 


Sustentaculum tali 

Tibioealeaneal part 

Tibialis posterior 


For medial (deltoid) 
ligament of ankle joint 
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MEDIAL LIGAMENTS OF ANKLE REGION 


A. Disseetion. B. Bones. The joint eapsoie ot the ankie joint is reintoreed mediaiiy by the iarge, strong mediai 
(deitoid) iigament that attaehes proximaiiy to the mediai maiieoios and tans out trom it to attaeh distaiiy to the 
taius, caicaneus, and navicuiar via tour adjaeent and continuous parts: the tibionavicuiar part, the tibioeaiea- 
neai part, and the anterior and posterior tibiotaiar parts. The mediai iigament stabiiizes the ankie joint during 
eversion ot the toot and prevents subiuxation (partiai disioeation) ot the ankie joint. 

















Lower Limb 

ANKLE, SUBTALAR, AND FOOT JOINTS 




A Medìal Views 


A Galeaneal (Aehilles) tendon 
Ca Calcaneus 
Cb Cuboid 
Cu Cuneiforms 
F Fat 

L Lateral malleolus 
MT Metatarsal 
N Navicular 
S Sustentaculum tali 
Su Superimposed tibia and fibula 
T Talus 
TS Tarsal sinus 
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RADIOGRAPHS OFANKLE AND FOOT 
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ANKLE, SUBTALAR,AND FOOT JOINTS 


Tibialis anterior 


Galeaneal tendon 


Synovial fold 


Anterior tibiofibular ligament 


Lateral malleolus 


Calcaneonavicular ligament 
Calcaneocuboid ligament 


Bifurcate 

ligament 


Anterìor talofìbnlar ligament 


Bursa of ealeaneal tendon 


Calcaneofibular ligament 


Lateral taloealeaneal ligament 


Calcaneus 


Taloealeaneal interosseous 
ligament (in tarsal sinus) 


Fibularis (peroneus) 


Fibularis 


A. Superolateral View 



Dorsal calcaneocuboid ligament 



B. Lateral View 




Lateral malleolus 


ligament 

(in tarsal sinus, TS) 


ii^aiiiui iL 


Dorsal calcaneocuboid 

ligament 


Cuboid (Cb) 


*Parts of lateral 
liagment of ankle 


Tibia 

Medial malleolus (M) 


Anterior tibiofibular ligament 


Talus (T) 


Anteríor talofíbular ligament 


Talonavicular ligament 


Navicular (N) 


Calcaneonavicular 
Calcaneocuboid 
ligaments 


Bifurcate 

ligament 


Calcaneofibular 

ligament 


Calcaneus (Ca) 


e. Lateral View 


Lateral 

taloealeaneal 

ligament 



LATERAL LIGAMENTS OF ANKLE REGION 


A. Disseetion with foot inverted by onderiying wedge. B. Laterai radiograph. 
e. Disseetion. (Abbreviations referto stroetnres identified in B.) 

The ankie joint is reinforeed iateraiiy by the iaterai iigament of the ankie, 
which eonsists of three separate iigaments: (1) anterior taiofiboiar iigament, a 
fiat, weak band; (2) eaieaneofiboiar iigament, a roond eord direeted postero- 
inferioriy; and (3) posterior taiofibniar iigament, a strong, mediaiiy direeted 
horizontai iigament (see Fig. 5.83). 


Ankle sprains (partial or fully torn llgaments) are eommon lnjurles. Ankle 
sprains nearly always result from forceful inversion of the weight-bearing 
plantar flexed foot. The anterior talofibular ligament is most eommonly 
injured, resulting in instability of the ankle. The calcaneofibular is also 
often torn. 











































Lower Limb 

ANKLE, SUBTALAR, AND FOOT JOINTS 



Inferior 

articular 

surface 




Fibula 


Lateral malleolus 


Articular faeet 



Inferior view of 
tibiofibular articulation 


Medial malleolus 


Articular faeet 


Malleolar fossa 


POSTERIOR 


Grooves for tendon of flexor hallucis longus 


Lateral tubercle 


Superiorfacet 


Lateral malleolarfaeet 


Neek of 



Medial tubercle 


Superior view 
of talus 


Medial malleolarfaeet 


Troehlea 


Head of talus 


ANTERIOR 


Superior faeet 
(for tibia) 


Lateral malleolar 
faeet (for fibula) 


Posterior ealeaneal 
articular faeet 
(for calcaneous) 



Neek 


Head (for navicular 
articular surface) 


B. Lateral Vìew 


e. Medìal Vìew 


Superiorfacet 


Medial malleolarfaeet 
(for medial malleolus) 



Lateral tubercle 


Groove for tendon of 
flexor hallucis longus 


Medial tubercle 



ARTICULAR SURFACES OF ANKLE JOINT 


A. Superior aspeet of talus separated from distal ends of tibia and fibula. The 
superior articular surface of the talus is broader anteriorly than posteriorly; 
henee the medial and lateral malleoli, vvhieh grasp the sides of the talus, tend 
to be foreed apart in dorsiflexion. The fully dorsiflexed position is stable eom- 
pared vvith the fully plantar flexed position. In plantar flexion, vvhen the tibia 
and fibula articulate vvith the narrovver posterior part of the superior articular 
surface of the talus, some side-to-side movement of the joint is allovved, 
accounting for the instability of the joint in this position. B. Lateral aspeet of 


talus. The lateral, triangular articular area is for articulation with the lateral 
malleolus. C. Medial aspeet of talus. The eomma-shaped articular area is for 
articulation with the medial malleolus. 

Fractures of the talar neek may occur during severe forceful dorsi- 
flexion of the ankle, for example, from a motor vehiele aeeident. In some 
eases the body of the talus disloeates posteriorly. 




























ANKLE, SUBTALAR,AND FOOT JOINTS 


SUPERIOR 

- - ■' ■'iv, 

V. 


Lovver limit of subcutaneous fat 


Medial malleolus (M) 


MEDIAL 


Medial (deltoid) ligament (12) 
of ankle 

Tibialis posterior (11) 
Sustentaculum tali (9) 


Flexor digitorum longus (10) 
Abductor hallucis longus (7) 
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Flexor hallucis longus (8) 

Medial plantar artery and nerve 

Quadratus plantae 

Lateral plantar artery and nerve 

Flexor digitorum brevis 
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Talus 


Taloealeaneal (interosseous) ligament 


Lateral malleolus (L) 
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Posterior talofibular ligament (1) 


LATERAL 


Fibularis (peroneus) brevis (2) 


Fibularis (peroneus) longus (3) 
Calcaneus 


Medial proeess 


Abductor digiti minimi (4) 


A. Goronal Seetion 


Plantar aponeurosis 


INFERIOR 


Encapsulated cushions of fat (5) 


B. Goronal MRI 
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eORONAL SECTI0N AND MRITHR0UGH ANKLE 


A. Goronal seetion. B. Goronal MRI {numbers in B refer to strnetores labeled in A). 

• The tibia rests on the talos, and the talns rests on the ealeanens; betvveen the ealeaneos and the skin are 
several eneapsnlated enshions of fat. 

• The lateral malleolns deseends farther inferiorly than the medial malleolns. 

• The taloealeaneal (interosseons) ligament betvveen the talos and ealeaneos separates the sobtalar, or pos- 
terior taloealeaneal joint from the taloealeaneonavienlar joint. 
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ANTERIOR 


Anterior tibial artery and deep 
fibular (peroneal) nerve (4) 


Extensor hallucis longus (3) 


Extensor digitorum longus (5) 


MEDIAL 


Tibialis anterior (2) 
Saphenous nerve 

Great (long) saphenous vein (1) 

Medial malleolus (M) 

Talus 

Medial (deltoid) ligament 

of ankle 

Tibialis posterior (13) 
Flexor digitorum longus (12) 


Posterior tibial artery and tibial nerve (11) 


Medial ealeaneal artery and nerve 


Flexor hallucis longus 


A. Transverse Seetion 
Snperior View 



Medial tubercle 


Lateral tubercle 


Bursa of ealeaneal tendon 


Subcutaneous ealeaneal bursa 


Fibularis (peroneus) tertius (5) 


Lateral malleolus (L) 


Posterior talofibular ligament 


Fibularis (peroneus) brevis (6) 


Fibularis (peroneus) longus (7) 
Sural nerve 


Small (short) saphenous vein (8) 
lntermuscular faseial septum 


Tubercle of calcaneus 
Galeaneal tendon (9) 


POSTERIOR 


LATERAL 


B. Transverse MRI 







TRANSVERSE SECTI0N AND MRITHR0UGH ANKLE 


A. Transverse seetion. B. Transverse MRI {numbers in B refer to strnetores labeled in A). 

• The body of the talos is vvedge shaped and positioned betvveen the malleoli, vvhieh are boond to it by the 
medial (deltoid) and posterior talofibnlar ligaments. 

• The flexor hallneis longos mnsele lies vvithin its osseofibrons sheath betvveen the medial and lateral tober- 
eles of the talns. 

• There is a small, ineonstant subcutaneous bursa superficial to the ealeaneal tendon and a large, eonstant 
bursa of ealeaneal tendon deep to it. 
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ANKLE, SUBTALAR,AND FOOT JOINTS 



Medial cuneiform bone 


Navicular 


Tuberosity 


Plantar calcaneonavicular 

(spring) ligament 

Medial (deltoid) ligament 


Groove fortibialis posterior 


Sustentaculum tali 


Middle talar articular surface 


Posterior taloealeaneal ligament 


Groove forflexor hallucis longus 


A. Superìor Vìew 



Lateral cuneiform bone 


Cuboid bone 


Bifurcate ligament (calcaneocuboid ligament) 


Anterior talar articular surface 


Gervieal ligament 


Taloealeaneal interosseous ligament 


Calcaneofibular ligament 


Posterior talar articular surface 


Joint capsule of ankle joint (cut) 


Calcaneus 


ealeaneal tendon 

(cut edge) 



Medial (deltoid) ligament 


Tibialis posteri 

Flexor digitorum longus 

Medial plantar nerve 
Posterior tibial artery 


Flexor hallucis longus 
Posterior talar articular surface 


Lateral plantar nerve 


ealeaneal tendon 


Calcaneus 


Calcaneofibular ligament 


B. Superolateral Vìew 


Middle talar articular surface 

Plantar calcaneonavicular (spring) ligament 

Navicular 

Lateral calcaneonavicular ligament 

Dorsal cuboideonavicular ligament 
Anterior talar articular surface 

Taloealeaneal interosseous ligament 
Dorsal calcaneocuboid ligament 

Cuboid bone 

Fibularis (peroneus) longus 
Abductor digiti minimi 




JOINTS OFINVERSION AND EVERSION 


The joints of inversion and eversion are the snbtaiar (posterior taioeaieaneai) joint, taioeaieaneonavieniar joint, 
and transverse tarsai (eombined eaieaneoeoboid and taionavieniar) joint. A. Posterior and middie parts of foot 
with taios removed. B. Posterior part of foot with tains removed. The convex posterior taiar faeet is separated 
from the eoneave middie, and anterior faeets by the taioeaieaneai (interosseons) iigament within the tarsai sinns. 

Galeaneal fraetnres. A hard fall onto the heel, for example, from a ladder, may fraetore the ealea- 
neous Into several pleees, resultlng In a commlnuted fracture. A ealeaneal fracture Is usually dlsabllng 
because It dlsrupts the subtalar (taloealeaneal) jolnt. 





























Lower Limb 

ANKLE, SUBTALAR, AND FOOT JOINTS 



Talonavicular joint 

(anterior part of taiocaicaneonavicuiar joint) 


Tarsometatarsai 


Metatarsophaiangeai joints 


interphaiangeai joints 



Subtaiarjoint 

(betvveen taius and caicaneus) 


Superior Víew 


Taionavicuiar joint + Caicaneocuboid joint = Transverse tarsai joint 


intermetatarsai joints 


5.92 


JOINTS OF FOOT 


TABLE 5.22 JOINTS OF FOOT 


Joint 

Type 

Articular Surface 

Joìnt Capsule 

Lìgaments 

Movements 

Subtaiart 

Synoviai (piane) joint 

inferior surface of body of taius articuiates 
vvith superior surface of caicaneus 

Attaehed to margins 
of articuiar surfaces 

Mediai, iaterai, and posterior 
taioeaieaneai iigaments support 
capsuie; taioeaieaneai (interosseous) 
iigament binds bones together 

inversion and eversion 
of foot 

Taioeaieaneo- 

navicuiar 

■ 

Synoviai joint; 
taionavicuiar part is 
a pivot joint 

Head of taius articuiates vvith caicaneus 
and navicuiar bones 

ineompieteiy eneioses 
joint 

Piantar caicaneonavicuiar (“spring”) 
iigament supports head of taius 

Giiding and rotary 
movements 

Caicaneocuboid 

Synoviai (piane) joint 

Anterior end of caicaneus articuiates vvith 
posterior surface of cuboid 

Eneioses joint 

Dorsai caicaneocuboid iigament, piantar 
caicaneocuboid iigament, and iong 
piantar iigament support joint capsuie 

inversion and eversion 
of foot 

Cuneonavicuiar 

Synoviai (piane) joint 

Anterior navicuiar articuiates vvith posterior 
surface of cuneiforms 

Gommon joint capsuie 

Dorsai and piantar iigaments 

Limited giiding movement 

Tarsometatarsai 

Synoviai (piane) joint 

Anterior tarsai bones articuiate vvith bases 
of metatarsai bones 

Eneioses joint 

Dorsai, piantar, and interosseous 
iigaments 

Giiding or siiding 

intermetatarsai 

Synoviai (piane) joint 

Bases of metatarsai bones articuiate vvith 
eaeh other 

Eneioses eaeh joint 

Dorsai, piantar, and interosseous 
iigaments bind bones together 

Littie individuai movement 

Metatarsophaiangeai 

Synoviai (eondyioid) 
joint 

Heads of metatarsai bones articuiate vvith 
bases of proximai phaianges 

' 

Eneioses eaeh joint 

Goiiaterai iigaments support capsuie on 
eaeh side; piantar iigament supports 
piantar part of capsuie 

Fiexion, extension, and 
some abduction, adduction 
and circumduction 

interphaiangeai 

Synoviai (hinge) joint 

Head of proximai or middie phaianx 
articuiates vvith base of phaianx distai to it 

Eneioses eaeh joint 

Goiiaterai and piantar iigaments support 
joints 

Fiexion and extension 
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ANKLE, SUBTALAR,AND FOOT JOINTS 




A. Superìor (Dorsal) Víew 


Anterior faeet 
for ealeaneos 

Faeet for 
spring ligament 

Middle faeet 
for ealeaneos 

Sulcus tali for 
taloealeaneal 
(interosseous) 
ligament 

Posterior 
ealeaneal 
articular faeet 

Lateral tubercle 

Groove for flexor 
hallucis longus 

Medial tubercle 

B. 


LATERAL 


Cuneiform bones 


Middle part of the foot (midfoot) 


Cuboid bone 


Navicular bone 
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MEDIAL 
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Plantar Surfaces of Talus 



MEDIAL 



> Posterior part of the foot (hindfoot) 


Calcaneus 



_ Anterior talar_ 
árticular surface 

eervieal ligament 

Middle talar 
articular surface (on 
sustentaculum tali) 

ealeaneal sulcus/ 
taloealeaneal 
interosseous 
ligament 


Posterior talar 
articular surface 


Dorsal Surface of Calcaneus 



Dorsal Surface of Calcaneus 
Followíng Dísarticulation of Subtalar Joint 



TALOCALCANEAL JOINT 


A. Bones of foot, with “elosed book’’ inserted in joint plane of sobtalar joint. 

B. “Open book’’ view of the bony sorfaees of taloealeaneal joints. The plantar 
sorfaee of the talos and dorsal sorfaee of the ealeaneos are displayed as 
pages in a book. 

• The joints of inversion and eversion are the snbtalar (posterior taloeal- 
eaneal) joint, taloealeaneonavieolar joint, and transverse tarsal (eombined 
ealeaneoenboid and talonavienlar) joint. 


• The talns partieipates in the ankle joint, of the posterior and anterior talo- 
ealeaneal joints, and of the talonavieolar joint. 

• The posterior and anterior taloealeaneal joints are separated from eaeh 
other by the sulcus tali and ealeaneal sulcus, which, when the talus and 
calcaneus are in articulation, beeome the tarsal sinus. 









































Lower Limb 

ANKLE, SUBTALAR, AND FOOT JOINTS 
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Transverse tarsal joínt 


A. Medial View 





Anteríor Gomponents of Joínt Posteríor Gomponents of Joínt 



TRANSVERSE TARSAL JOINT 


A. Bones of foot, with “olosed book” inserted in joint plane of transverse tarsal joint. B. Artionlar sorfaoes of 
transverse tarsal joint. This eomponnd joint inelndes the talonavieolar and ealeaneoenboid artieolations. The 
posterior snrfaees of the navieolar and eoboid bones and the anterior snrfaees of the talos and ealeanens are 
displayed as pages in an “open book”. The blaekarrowtramses the tarsal sinns, in which the taloealeaneal 
(interosseons) ligament is loeated. 


























ANKLE, SUBTALAR,AND FOOT JOINTS 



B Cuneonavicular and cubonavicular joints 


C Tarsometatarsal joint 


A. Lateral View 



Faeets for cuneiform bones 


Faeet for cuboid 


Tuberosity 


For 2nd metatarsal 


3 LATERAL 


MEDIAL 


Í 



í 




á- 


MEDIAL 


LATERAL 


9 > 




Cuboid 




e 


ANTERIOR VIEW 




For 1stcuneiform 


For 3rd cuneiform 


POSTERIOR VIEW 



CUNEONAVICULAR, CUBONAVICULAR, AND TARSOMETATARSAL JOINTS 


A. Bones of foot, with “elosed book” inserted in indieated joint planes. 

B. “Open book” view of the bony sorfaees of the eoneonavienlar and eobona- 
vieolar joints. C. “Open book” view of the bony sorfaees of the tarsometatarsal 
joints. 


Metatarsal fractures (daneer’s fracture) usually occur when the 
daneer loses balanee, puttlng full body welght on the metatarsal. Fatigue 
fractures of the metatarsals, usually transverse, may result from pro- 
longed walklng wlth repeated stress on the metatarsals. 























































Lower Limb I 

ANKLE, SUBTALAR, AND FOOT JOINTS I 


ll II 1**1 


Medial sesamoid 


First metatarsal 
(plantar surface) 


Fibularis longus 



Oblique head of 
adductor hallucis 


longus 


Abductor 

hallucis 


Flexor hallucis brevis 


A. Superìor Vìew of Phalanges and Nail, Right Great Toe, Medìal View of First Metetarsal 


Bunion 


Hallux 

valgus 



< 


Gorns 


metatarsal 

Bunion 


Hallux valgus 
Normal axis of 


B. 


Hallux valgus, bunion and eorns 


Superior Views (Left Foot) 



sesamoíd bones 



METATARSOPHALANGEAL JOINT OF GREATTOE 


A. First metatarsal and sesamoid bones ot the right great toe. The sesamoid bones ot the great toe (hallux) are 
bound together and loeated on eaeh side ot a bony ridge on the tirst metatarsal. B. Hallux valgus is a foot 
deformity caused by pressure from foofvvear and degenerafive joint disease. It is eharaeferized by laferal 
deviation of the base of fhe first mefatarsal and base of the proximal phalanx of the great foe (L. hallux). In 
some people, the deviafion is so great fhat the 1 st toe overlaps the 2nd toe. These individuals are unable 
to move their Ist digit avvay from their 2nd digit because the sesamoid bones under the head ot the Ist 
metatarsal are displaeed and lie in the spaee betvveen the heads of the 1 st and 2nd metatarsals. In addi- 
tion, a subcutaneous bursa may form ovving to pressure and frietion against the shoe. When tender and 
intlamed, the bursa is ealled a bunion. 
























ANKLE, SUBTALAR,AND FOOT JOINTS 
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Plantar intermetatarsal ligaments 


Plantar tarsometatarsal ligaments 


Cuboid bone 


Tendon of fibularis (peroneus) longus 


Plantar calcaneocuboid 
(short plantar) ligament 


Long plantar ligament 



Metatarsal bone 


Plantar tarsometatarsal ligaments 


Medial cuneiform bone 


Tibialis anterior 


Navicular bone 


Plantar calcaneonavicular (spring) ligament 


Sustentaculum tali 


Medial malleolus 


Tibialis posterior 


Groove for tendon of flexor hallucis longus 


Calcaneus 


A. Plantar View 


5.97 


LIGAMENTS OF SOLE OF FOOT 



A. Disseetion of soperfieiai iigaments. B. Bones iying deep to iigaments of A. 

A: 

The head of the taios is exposed betvveen the sustentacuium taii of the caicaneus and 
the navieniar. 

Note the insertions of three iong tendons: fibuiaris (peroneus) iongus, tibiaiis anterior, 
and tibiaiis posterior. 

The tendon of the fibniaris (peroneus) iongus muscie erosses the soie of the foot in the 
groove anterior to the ridge of the cuboid, is bridged by some fibers of the iong piantar 
iigament, and inserts into the base of the first metatarsai. 

Observe the siips of the tibiaiis posterior tendon extending to the bones anterior to the 
transverse tarsai ioint. 



Groove 

Tuberosity 


of cuboid 


Medial cuneiform 


Cuboid 


Navicular 


Tuberosity 


Head of talus 


Sustentaculum tali 


Groove for tendon of 
flexor hallucis longus 


Medial tubercle 


B. Plantar View 


Tuberosity of calcaneus 


































Lower Limb 

ANKLE, SUBTALAR, AND FOOT JOINTS 


Fifth metatarsal 


Plantar intermetatarsal ligaments 


Plantar cuneocuboid ligament 


Plantar cubonavicular ligament 


Anterior tubercle of calcaneus 



First metatarsal 


Plantar tarsometatarsal ligaments 


1st cuneiform bone 


Plantar cuneonavicular ligaments 


Navicular bone 


Plantar calcaneocuboid 
(short plantar) ligament 


Plantar calcaneonavicular 
(spring) ligament 


Sustentaculum tali 
Medial (deltoid) ligament 


V * 

C. Plantar View A 




Cuboid 

Medial cuneiform 


Plantar calcaneocuboid 
(short plantar) ligament 


Plantar calcaneonavicular 
(spring) ligament 


Medial (deltoid) ligament 


Calcaneus 


D. Plantar Víew 



LIGAMENTS OF SOLE OF FOOT (CONTINUED) 


C. Disseetion of the deep iigaments. D. Sopport for head of taius. The 
head of the taius is supported by the piantar caicaneonavicuiar iigament 
(spring iigament) and the tendon of the tibiaiis posterior. 

• The piantar caicaneocuboid (short piantar) and piantar eaieaneona- 
vicuiar (spring) iigaments are the primary piantar iigaments of the 
transverse tarsai joint. 

• The iigaments of the anterior foot diverge iateraiiy and posterioriy 
from eaeh side of the iong axis of the third metatarsai and third cunei- 
form; henee a posterior thrust reeeived by the first metatarsai, as 
when rising on the big toe whiie in waiking, is transmitted direetiy 
to the navicuiar and taius by the first cuneiform and indireetiy by 
the seeond metatarsai, seeond cuneiform, third metatarsai, and third 
cuneiform. 

• A posterior thrust reeeived by the fourth and fifth metatarsais is trans- 
mitted direetiy to the cuboid and caicaneus. 




















ARGHES OF FOOT 



Navicular 


Metatarsals 

(1-5) 


ProKimal phalanx 


Middle phalanx 



Talus 



B. Normal Areh 


Lateral (3rd) cuneiform 
Middle (2nd) cuneiform 


Medial (Ist) cuneiform 


Medial Views 



e. Fallen Areh 


Distal 


Tibialis anterior 
Tibialis posterior 




Medial longitudinal areh 
Lateral longitudinal areh 


Dynamie support 



Flexor hallucis longus 
Fibularis longus 


intrinsie plantar 

muscles 


A. Snperior View 


D. Medíal Víew 



Passive support 
(Four (1 -4) layers) 


(1) Plantar aponeurosis 


Plantar calcaneonavicular (spring) ligament (4) 


Long plantar ligament (2) 
Short plantar ligament (3) 



ARCHES OF FOOT 


A. Medial and lateral longitadinal arehes. B. Normal areh. C. Fallen areh. 
D. Snpports of the longitodinal arehes. 

Pes planus (flatfeet). Acqulred flatfeet (“fallen arehes”) are llkely fo 
be seeondary fo dysfunctlon of fhe tlblalls posterlor due to trauma, degen- 
eratlon wlth age, or denervatlon. In the absenee of normal passlve or 
dynamle support, the plantar calcaneonavlcular llgament falls fo support 


the head of the talus. Consequently, the head of the talus displaees infero- 
medially. As a result flattening of the medial longitudinal areh occurs (C) 
along with lateral deviation of the forefoot. Flatfeet are eommon in older 
people, particularly if fhey underfake much unaccustomed standing or 
gain weight rapidly, adding stress on the muscles and inereasing strain on 
the ligaments supporting the arehes. 














































Lower Limb 

BONYANOMALIES 



Patella 


A. Posterior View 




B. Soperior Views 





Navicular 


Posterior View 


Sesamoid bone 


Tendon of tibialis posterior 



C. Lateral Vìew 


Cuboid 


Sesamoid bones 



Tendon of fibularis 
(peroneus) longus 


E. Lateral Víew 
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A. Bipartite pateiia. Oeeasionally, the soperolateral angle of the patella 
osslfles Independently and remalns dlserete. B. Os trigonum. The lateral 
(posterior) tubercle of the talus has a separate eenter of ossifieation that 
appears from the ages of 7 to 13 years; when this fails to fuse with the 
body of the talus, as in the left bone of this pair, it is ealled an os trigo- 
num. It was found in Dr. Grant’s lab in 7.7% of 558 adult feet; 22 were 
palred, and 21 were unpalred. C. Fabeiia. A sesamold bone In the lateral 


head of the gastrocnemius muscle was present in 21.6% of 116 limbs. 
D. Sesamoid bone in the tendon of tibiaiis posterior. A sesamold bone 
was found In 23% of 348 adults. E. Sesamoid bone in the tendon of 
fibularis (peroneus) iongus. A sesamold bone was found In 26% of 
92 speeimens. In this speeimen, it is bipartite, and the fibularis (pero- 
neus) longus muscle has an additional attaehment to the 5th metatarsal 
bone. 















IMAGING AND SEGTIONAL ANATOMY 




W 


Profonda femoris artery and veins of thigh 


Rectus femoris 


Vastus intermedius 


Iliotibial traet 


Anterior and posterior 
braneh of obturator nerve 


Femur 


Vastus lateralis 


Adductor longus 


A. Transverse Seetìon 



Graeilis 


Faseia lata 


Adductor brevis 


Gluteus maximus 


Semimembranosus 


Seiatie nerve 


Bieeps femoris, 
long head 


Semitendinosus 


Adductor magnus 








TRANSVERSE SEOTIONS AND MRIs OFTHIGH 


A. Anatomieal seetion ot proximal thigh. B. Transverse MRI ot proximal thigh. 


Aand B 






























Lower Limb 

IMAGING AND SEGTIONAL ANATOMY 




Anteromedial 

intermuscular 

septum 


Posteromedial intermuscular 

septum 


Lateral 

intermusular 


septum 


Bieeps 
femoris short head 


eompartments of thigh 


Anterior 

Medial 

Posterior 



Transverse MRI 




Level of Seetion 



Key 

AB Adductor brevis 

AL Adductor longus 

AM Adductor magnus 

AS Anteromedial intermuscular septum 

BF Bieeps femoris 

BFL Long head of bieeps femoris 

BFS Short head of bieeps femoris 

F Femur 

FA Femoral artery 

FL Faseia lata 

FV Femoral vein 

G Graeilis 

GM Gluteus maximus 

GSV Great saphenous vein 


H Head of femur 

IT Iliotibial traet 

LS Lateral intermuscular septum 

OE Obturator externus 

PS Posterior intermuscular septum 

RF Rectus femoris 

S Sartorius 

SM Semimembranosus 

SN Seiatie nerve 

ST Semitendinosus 

TFL Tensorfaseiae latae 

UB Urinary bladder 

VI Vastus intermedius 

VL Vastus lateralis 

VM Vastus medialis 
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TRANSVERSE SECTI0NS AND MRIs OFTHIGH 
(CONTINUED) 


e. Diagrammlatie anatomieal seetion and transverse (axial) MRI of 
midthigh. D. Transverse (axial) MRI of distal thigh. E. Goronal MRI. 

The thigh has three eompartments, eaeh with its own nerve 
snpply and primary fonetion: anterior groop extends the knee and is 
snpplied by the femoral nerve; medial groop addoets the hip and is 
snpplied by the obtorator nerve; posterior groop flexes the knee and 
is snpplied by the seiatie nerve. 






























IMAGING AND SEGTIONAL ANATOMY 



Anterior 

eompartment 


Tibialis anterior (TA) 


Deep fibolar nerve and 
anterior tibial vessels 


Extensor halloeis longus (EHL) 


Extensor digitorum longus and 

fibularis tertius (EDL) 


Tibía (T) 


Anterior intermuscular 
septum of leg 


Lateral 

eompartment 


Superficial fibular nerve 


Fibularis brevis (FB) 


Fibularis longus (FL) 


Fibula (F) 


Posteríor intermuscular 
septum of leg (PC) 



lnterosseous 
membrane (IN) 


Flexor digitorum 
longus (FDL) 


Tibialis posterior (TP) 


Posterior tibial vessels 
and tibial nerve (TV) 


Transverse 
intermuscular 
septum (TIS) 


Plantaris (P) 


Flexor hallucis 
longus (FHL) 


Fibular vessels 


Gastrocnemius aponeurosis 


t í-ii •• 


Transverse seetion 


Posteríor eompartment 



TRANSVERSE SECTION OF LEG 


Boundaries of anterior, iaterai, and posterior eompartments of ieg. Anterior eompartment: tibia, interosseoos mem- 
brane, fiboia, anterior intermuscuiar septum, and crurai faseia. Laterai eompartment: fibuia, anterior and posterior 
intermuscuiar septa, and the crurai faseia. Posterior eompartment: tibia, interosseous membrane, fibuia, posterior 
intermuscuiar septum, and crurai faseia. The posterior eompartment is subdivided by the transverse intermuscuiar 
septum into snperfieiai and deep subcompartments. 

eompartmental infeetions in the leg. Because the septa and deep taseia forming the boundaries of the 
leg eompartments are strong.the inereased volume consequentto inteetion with suppuration (formation of pus) 
inereases intraeompartmental pressure. Inflammation within the anterior and posterior eompartments spreads 
ehiefly in a distal direetion; however a purulent inteetion in the lateral eompartment ean aseend proximally into 
the popliteal tossa, presumably along the course ot the tibular nerve. Faseiotomy may be neeessary to relieve 
eompartmental pressure and debride (remove by seraping) poekets of inteetion. 



Level of Seetion 



































Lower Limb 

IMAGING AND SEGTIONAL ANATOMY 





A. Transverse MRI 



B. Transverse Seetion and MRI 



Key for B 

Anterior 

— eompartment 
Lateral 

— eompartment 



Posterior 

eompartment 
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MRIs OF LEG 


A., B. and G.Transverse (axial) MRIs. D. Coronal MRI. 



e. Transverse MRI 



D. Goronal MRI 


Key 

AC Anterior intermuscular septum 
AV Anterior tibial vessels and deep 
fibular nerve 

EDL Extensor digitorum longus 
EHL Extensor hallucis longus 
F Fibula 

FB Fibularis brevis 
FDL Flexor digitorum longus 
FHL Flexor hallucis longus 
FL Fibularis longus 
GA Gastrocnemius aponeurosis 
G Graeilis 

GM Gluteus maximus 
GSV Great saphenous vein 
HF Head of fibula 
IN lnterosseous membrane 
LG Lateral head of gastrocnemius 
MG Medial head of gastrocnemius 
MM Medial malleolus 
P Popliteus 

PC Posterior intermuscular septum 
SOL Soleus 

SSV Small saphenous vein 
T Tibia 

TA Tibialis anterior 
Ta Talus 

TC ealeaneal tendon 
TP Tibialis posterior 
TV Tibial nerve and posterior tibial vessels 




































IMAGING AND SEGTIONAL ANATOMY 




Transverse Seetìons 


Gompaet bone 


Spongy bone 


Spongy bone 




A. Anterìor Vìew 


Transverse Seetìons 








A. Femur. B. Tibia and fibuia. Note the differenees in thiekness of the eom- 
paet and spongy bone and in the width of the meduiiary (marrow) eavity. 
Gompaet and spongy bones are distinguished by the reiative amount of soiid 
matter and by the number and size of the spaees they eontain. Aii bones have 
a soperfieiai thin iayer of eompaet bone around a eentrai mass of spongy 


bone, except where the iatter is repiaeed by the medoiiary (marrow) eavity. 
VVithin the meduiiary eavity of aduit bones and between the spieoies (tra- 
becuiae) of spongy bone, yeiiow (fatty) or red (biood eeii and piateiet forming) 
bone marrow or both are found. 
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Systemie Overvievv of llpper Limb 
Bones _ 4^ 

Nerves _ ^ 

Arteries _ 4M 

Veins and Lymphaties _ 4M 

Muscuiofasciai Gompartments^ 

Peetorai Region _ 5 ^ 

Axiiia, Axiiiary Vesseis, and Braehiai Piexus 509 

Scapuiar Region and Superficiai Baek 520 
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Eibovv Region^ 

Eibovv Joint _ 5 ^ 

Anterior Aspeet of Forearm^ 

Anterior Aspeet of Wrist and Paim of Hand 562 

Posterior Aspeet of Forearm _ 5 ^ 

Posterior Aspeet of Wrist and 

Dorsum of Hand^ 

Laterai Aspeet of Wrist and Hand _ 5 ^ 

Mediai Aspeet of Wrist and Hand^ 

Bones and Joints of Wrist and Hand^ 

Function of Hand; Grips, Pinehes, and 
Thumb Movements^ 

Imaging and Seetionai Anatomy 605 
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SYSTEMie OVERVIEVV OF OPPER LIMB: BONES 


Shoolder region 
(seapola and 
proKimal humerus) 



eiaviele 


Shoulder joint 

A 


Arm 


Ý 

Elbovvjoint 

A 


Forearm 


Ý 

VVristjoint 

A 


Hand 


y 



A. Anterior View 




REGIONS, BONES, AND MAJOR JOINTS OF UPPER LIMB 


The ioints divide the upper iimb into four main regions: the shouider, arm, forearm, and hand. 













































































Upper Limb 

SYSTEMie OVERVIEVV OF OPPER LIMB: BONES 




Shoolderjoint 

Á 


B. Posterìor Vìew 


Shoulder region 
(scapula and 
proKimal humerus) 


Arm 


Ý 

Elbovvjoint 

A 


Forearm 


T 

VVristjoint 

À 


Metaearpal 
bones (1 -5) 


Hand 




y 




REGIONS, BONES, AND MAJOR JOINTS OF UPPER LIMB (CONTINUED) 


The peetoral (shoolder) glrdle Is an ineomplete rlng of bones formed by the rlght and left seapolae and elavleles 
and Is jolned medlally to the manubrlum of the sternum. 


























































SYSTEMie OVERVIEVV OF OPPER LIMB: BONES 



eiavide 


Radios 










A. Anterior View 




LATERAL 





MEDiAL 


B. Giavieie, Soperior View 


Seapola 


Shaft (body) of humerus 


Lllna 



Goraeoid proeess 


Aeromion 


e. Proximai Humerus, 
Anterior View 



Metaearpals 





? \ Phalanges 





Capitulum 



Medial epieondyle 



Troehlea 


E. Distai Humerus, 
Anterior View 



OSSIFIGATION AND SITES OF EPIPHYSES OF BONES OF UPPER LIMB 


A. Llpper limb bones at birth. Only the diaphyses of the long bones and seapnla are ossified. The 
epiphyses, earpal bones, eoraeoid proeess, medial border of the seapnla, and aeromion are still 
eartilaginons. B.-l. Sites of epiphyses [darker orange regiondì. 

The ends of the long bones are ossified by the formation of one or more seeondary eenters 
of ossifieation; these epiphyses develop from birth to approximately 20 years of age in the 
elaviele, humerus, radius, ulna, metaearpals, and phalanges. 

Epiphyses. Without knovvledge of bone grovvth and the appearanee of bones in radio- 
graphie and other diagnostie images at various ages, a displaeed epiphysial plate could be 
mistaken for a fracture, and separation of an epiphysis could be interpreted as a displaeed 
pieee of fractured bone. Knovvledge of the patient’s age and the loeation of epiphyses ean 
prevent these errors. 



Medial border 


Inferior angle 


D. Scapula, Anterior Víew 




F. Proximal Radius, 
Anterior View 


G. Proximai Ulna, 
Mediai View 





H. Distai Radius, 
Anterior View 


I. Distai Uina, 
Anterior View 





























485 


Distal phalanx 


Middle phalanx 



J. Anterior View (Right Hand) 


Hamate (H) 


Gapitate (C) 


Pisiform (P) 
Triquetrum (Tq) 


Lunate (L) 


Trapezoid (Td) 



Trapezium (Tz) 


Seaphoid (S) 


Nnmbers: approximate age of ossifieation of earpai bones in years 


K. Anterior View 


TJpper Limb I 

SYSTEMie OVERVIEVV OF OPPER LIMB: BONES I 




L. Antero-posterior View, Right Hand 

Epiphyses in radiographs appear as radioloeent lines 



OSSIFIGATION AND SITES OF EPIPHYSES OF BONES OF UPPER LIMB (CONTINUED) 


J. Sequence of ossifieation of earpal bones. K. Ossifieation of bones of hand. 
Note the phalanges have a single proximal epiphysis and metaearpals 2, 3, 
4, and 5 have single distal epiphyses. The 1 st metaearpal behaves as a pha- 
lanx by having proximal epiphysis. Short-lived epiphyses may appear at the 
other ends of metaearpals 1 and/or 2. There are individoal and gender dif- 
ferenees in sequence and timing of ossifieation. L. Radiographs of stages of 


ossifieation of wrist and hand. Top, a ^Vj-year-old ehild; the lunate is ossify- 
ing, and the distal radial epiphysis (R) is present (C, eapitate; H, hamate; 
Tq, triquetrum; L, lunate). Bottom, an 11 -year-old ehild. All earpal bones are 
ossified (S, seaphoid; Td, trapezoid; Tz, trapeziom; arrovvhead, pisiform), and 
the distal epiphysis of the ulna (U) has ossified. 
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Shaftof humerus 


supra-epicondylar ridge 


Radial fossa 
Lateral epieondyle 
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D. Anterior Víew 
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Head of radius 
Neek of radius 
Tuberosity of radius 
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Tuberosity of ulna 


Anterioroblique line 


Shaftof radius 
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of radius 


Head of ulna articulating with 
ulnar noteh of radius 

Styloid proeess of ulna 

Garpal bones 


Metaearpal bones 


Proximal 



FEATURES OF BONES OF UPPER LIMB 


A. and B. daviele. C. Anterior aspeet of disartieolated distal end of humerus and proximal end of radius and 
ulna. D. Anterior aspeet of artienlated upper limb. 
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Superior angle 


Supraspinous fossa 
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Medial (vertebral) border 


Scapula 
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Medial epieondyle 
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F. Lateral View 


Medial 

epieondyle 
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ulnar nerve 
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Dorsal radial tubercle 


Oleeranon 


Styloid proeess 
of radius 


Supinator erest 


ProKimal phalanx 

Distal 

phalanx 


Posterior border 




Head 


Tuberosity 


Posterior 
oblique line 


Radius 


G. Posteríor View 


E. Posterior Víew 



FEATURES OF BONES OF UPPER LIMB (CONTINUED) 


E. Posterior aspeet of artieolated opper limb bones. F. Lateral aspeet of seapola. G. Posterior aspeet of 
disartieolated distal end of homerns and proximal ends of radios and ulna. 
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of forearm 


Flexor earpi ulnaris 
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(medial half to digits 4, 5) 


Anterior 
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of forearm 
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Deep braneh of ulnar nerve 
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Flypothenar muscles 


Lumbricals to digits 4, 5 


B. Anterìor View 



OVERVIEVV OF MOTOR INNERVATION OF UPPER LIMB 
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Spinal 

nerves 


C3 

C4 

C5 

C6 

C7 

C8 

T1 


Levator seapnlae 


Rhomboids 


,Suprascapular nerve 

Supraspinatus 


lnfraspinatus 


Posterior eord of braehial plexus 


Deltoid 


Teres minor 


Shoulder 
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Axillary nerve 


Radial nerve 
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OVERVIEVV OF MOTOR INNERVATION OF UPPER 
LIMB (CONTINUED) 


A. Musculocutaneous and median nerves.The musculocutaneous nerve 
innervates aii the muscies of the anterior eompartment of the arm. The 
median nerve innervates muscies of the anterior eompartment of the 
forearm (with IV^ exceptions that are innervated by the uinar nerve), 
the iumbricais to digits 2 and 3, and the intrinsie muscies of the thumb 
(thenar muscies) with IV^ exceptions that are innervated by the uinar 
nerve. B. Llinar nerve. The uinar nerve innervates the fiexor earpi uinaris 
and uinar haif of the fiexor digitorum profundus in the forearm, the hypo- 
thenar and interosseus muscies of the hand, the iumbricais to digits 3 
and 4, and 1 V^ thenar muscies (adductor poiiieis and the deep head of 
the fiexor poiiieis brevis). C. Radiai nerve.The radiai nerve innervates aii 
muscies of the posterior eompartments of the arm and forearm. 
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e. Posterior View 
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A. Anterior View 
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B. Posterior View 
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CUTANEOUS NERVES OF UPPER LIMB 
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TABLE 6.1 CUTANEOUS NERVES OF UPPER LIMB^ 


Nerve 

Spinai Nerve 
eomponents 

Source 

Course/Distribution 

Supraclavicular 

nerves 

C3-C4 

' 

eervieal plexus 

Pass anterior to elaviele, immediately deep to platysma, and supply the skin over the 
elaviele and superolateral aspeet of the peetoralis major muscle 

Superior iaterai 
cutaneous nerve 
of arm 

C5-C6 

Axillary nerve (posterior eord of 
braehial plexus) 

Emerges from posterior margin of deltoid to supply skin over lovver part of this 
muscle and the lateral side of the midarm 



inferior iaterai 
cutaneous nerve 
of arm 

(posterior eord of braehial 

plexus) 

Arises with the posterior cutaneous nerve of forearm; pierees lateral head of trieeps 
braehii to supply skin over the inferolateral aspeet of the arm 

Posterior cutaneous 
nerve of arm 


Arises in axilla and supplies skin on posterior surface of the arm to oleeranon 

-■- 1 

Posterior cutaneous 

nerve of forearm 


Arises with the inferior lateral cutaneous nerve of the arm; pierees lateral head of 
trieeps braehii to supply skin over the posterior aspeet of the arm 

Superficial braneh of 
radiai nerve 

C6-C7 

Arises in cubital fossa; supplies lateral (radial) half of the dorsal aspeet of hand and 
thumb, and proximal portion of the dorsal aspeets of digits 2 and 3, and the lateral 
(radial) half of dorsal aspeet of digit 4 

Laterai cutaneous 
nerve of forearm 

Musculocutaneous nerve (lateral eord 
of braehial plexus) 

Arises between bieeps braehii and braehialis muscle as continuation of 
musculocutaneous nerve distal to braneh to braehialis; emerges in cubital fossa 
lateral to bieeps tendon and median cubital vein; supplies skin along radial (lateral) 
border of forearm to base of thenar eminenee 

Median nerve 

C6-C7 (via lateral root); 
C8-T1 (via medial root) 

Lateral and medial eords of braehial 
plexus 

Courses with braehial artery in arm and deep to flexor digitorum superficialis in 
forearm; distal to origin of palmar cutaneous braneh, traverses earpal tunnel to 
supply skin of palmar aspeet of radial 37^ digits and adjaeent palm, plus distal dorsal 
aspeets of same, including nail beds 

Uinar nerve 

(C7), C8-T1 

Medial eord of braehial plexus 

Courses with braehial, superior ulnar eollateral, and ulnar arteries; supplies skin of 
palmar and dorsal aspeets of medial (ulnar) 1 digits and palm and dorsum of hand 
proximal to those digits 

Mediai cutaneous 
nerve of forearm 

C8-T1 

' 

Pierees deep faseia with basilie vein in midarm; divides into anterior and posterior 
branehes supplying skin over anterior and medial surfaces of forearm to wrist 

Mediai cutaneous 
nerve of arm 

C8-T2 

' 

Smallest and most medial braneh of braehial plexus; communicates with 
intereostobraehial nerve, then deseends medial to braehial artery and basilie vein to 
innervate skin of distal medial arm 

intereostobraehiai 

nerve 

T2 

' 

Lateral cutaneous braneh of 2nd 
intereostal nerve 

Arises distal to angle of 2nd rib; supplies skin of axilla and proximal medial arm 


^See Table 6.16 on Lesions of nerves of upper limb at end of ehapter. 
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Glenohomeral 
(shoolder) joint 



Lateral rotation 



Medial rotation 
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Addnetion 


Anterior View 


Soperior 

radio-ulnarjoint 
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radio-ulnarjoint 


Supination 
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Pronation 


C7, C8 


Anterior View 


Movements at radio-ulnar joints 


Glenohumeral 
(shoulder) joint 
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Movements at 
gienohumerai Joint 



Elbovv 

joint 


Extension 
C6, C7 


Wrist 

joint 
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Flexion 
. C5,C6 


. .• _V 


Flexion 


C6, C7 


C6, C7 


Laterai View 

Movements at eibow and wrist Joints 


Lateral View 



flexion 
C7, C8 



Anterìor Views 



extension 
C7, C8 


Movements at metaearpophalangeal 
and interphalangeal joints 


Lateral 

abduction 




T1 


Medial 

abduction 



Abduction 


Abduction of 3rd digit 


Adduction 


Abduction and 
Adduction of digits 2-5 


T1 


Movements at metaearpophalangeal Joínts 


MYOTOMES AND MYOTATIO (DEEPTENDON STRETOH) REFLEXES 


Myotomes. Somatie motor (general somatie efferent) fibers transmit impolses 
to skeletal (volontary) moseles. The onilateral mosele mass reeeiving infor- 
mation from the somatie motor fibers eonveyed by a single spinal nerve is a 
myotome. The movements assoeiated with eaeh bolded segment in Table 6.2 
are most eommonly tested to determine the neorologie level of a lesion. 


Myotatie reflexes. A myotatie reflex (deep tendon or streteh reflex) is an invol- 
ontary eontraetion of a mosele in response to sodden stretehing. Myotatie 
reflexes are elieited by briskly tapping the tendon with a reflex hammer. Eaeh 
tendon reflex is mediated by speeifie spinal nerves. Streteh reflexes eontrol 
mosele tone. 


TABLE 6.2 CLINICAL MANIFESTATIONS OF NERVE ROOT OOMPRESSION: OPPER LIMB (UL) 


Herniated Dise Between 

eompressed Nerve Roots 

Dermatomes Affeeted 

Muscies Affeeted 

Movement Weakness 

Nerve and Myotatie Refiex Invoived 

C4 and C5 

C5 

C5 

Shoulder 

Lateral surface DL 

Deltoid 

Abduction of shoulder 

Axillary nerve 
i Bieeps jerk 

C5 and C6 

C6 

C6 

Thumb 

Bieeps 

Braehialis 

Braehioradialis 

Flexion of elbovv 
Supination/pronation of forearm 

Musculocutaneous nerve 
i Bieepsjerk 
i Braehioradialis jerk 

C6 and C7 

C7 

C7 

Posterior surface DL 

Middle and indexfingers 

Trieeps 

Wrist extensors 

Extension of elbovv 

Extension of vvrist 

Radial nerve 
i Trieeps reflex 
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TABLE 6.3 DERMATOMES OF OPPER LIMB 


Spinal Segment/Nerve(s) 

Deseription of Dermatome(s) 

C3, C4 

Region at base of neek extending laterally over shoulder 

C5 

Lateral aspeet of arm (i.e., superior aspeet of abducted arm) 

C6 

Lateral forearm and thumb 

C7 

Middle and ring fingers (or middle 3 fingers) and eenter of posterior aspeet of forearm 

C8 

Little finger, medial side of hand and forearm (i.e., inferior aspeet of abducted arm) 

T1 

Medial aspeet of forearm and inferior arm 

T2 

Medial aspeet of superior arm and skin of axilla^ 


^Not indieated on the Keegan and Garrett dermatome map. Hovvever, pain experienced during a heart attaek, eonsidered to be mediated by T1 and T2, is eommoniy deseribed as “radiating dovvn the mediai side of the left arm”). 


Preaxìal 

Postaxial 
Axíal line 




B. Posterior View 




D. Posterior View 



DERMATOMES OF UPPER LIMB 


The dermatomal or segmental pattern of dlstrlbotlon of sensory nerve flbers 
perslsts desplte the merglng of splnal nerves In plexus formatlon durlng 
development. Two dlfferent dermatome maps are eommonly used. A. and B. 
The dermatome pattern of the upper llmb aeeordlng to Foerster (1933) Is pre- 
ferred by many because of Its eorrelatlon wlth ellnleal flndlngs. In the Foerster 


sehema, dermatomes C6-T1 are dlsplaeed from the trunk to llmbs. C. and 
D. The dermatome pattern of the upper llmb aeeordlng to Keegan and Garrett 
(1948) Is preferred by others for Its eorrelatlon wlth development. Although 
depleted as dlstlnet zones, adjaeent dermatomes overlap eonslderably except 
along the axlal llne. 
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11 1 
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Deep palmar areh 
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ARTERIES AND ARTERIAL ANASTOMOSES OF 
UPPER LIMB 


A. The arteries often anastomose or eommnnieate to torm netvvorks to 
ensnre biood snppiy distai to the joint thronghont the range ot movement. 
Arterial occlusion. It a main ehannel Is oeelnded, the smaller alternate 
ehannels ean usually inerease in size, providing a eollateral circula- 
tion that ensures the blood supply to structures distal to the bloekage. 
Hovvever, eollateral pathvvays require time to develop; they are usually 
insufticient to eompensate for sudden occlusions. 


i 


*See VVeiglein AH, Moriggl B, Sehalk C, Kunzel KH, Miiller Ll. Arteries in the posterior eervieal 
triangle in man. ClinAnat2006 Nov;18(8):553-557. 


A. Anterior View 
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B. Posterìor Vìew 
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e. Anteríor View 
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ARTERIES AND ARTERIALANASTOMOSES OF UPPER LIMB (CONTINUED) 


B. Scapular anastomoses. C. Anastomoses of the elbow. D. Anastomoses of the hand. Joints reeeive biood 
from articuiar arteries that arise from vesseis around ioints. 
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A. Anterior View 


B. Posterior View 
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OVERVIEVV OF DEEP VEINS OF UPPER LIMB 


Deep veins lie internal to the deep faseia and oeenr as paired, eontinoally interanastomosing “aeeompanying 
veins” (L., venae eomitanteé) surrounding and sharing the name of the artery they aeeompany. 










Upper Limb 

SYSTEMie OVERVIEVV OF OPPER LIMB: VEINS AND LYMPHATIGS 
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Anterìor (Palmar) Vìew 



SUPERFICIALVENOUS AND LYMPHATIG DRAINAGE OF UPPER LIMB 


Superficial iymphatie vesseis arise from iymphatie piexuses in the digits, paim, and dorsum of the hand and 
aseend with the snperfieiai veins of the upper iimb. The superficiai iymphatie vesseis aseend throngh the 
forearm and arm, eonverging toward the eephaiie and espeeiaiiy to the basiiie vein to reaeh the axiiiary iymph 
nodes. Some iymph passes through the cubitai nodes at the eibow and the deitopeetorai (infraciavicuiar) nodes 
at the shouider. Deep iymphatie vesseis aeeompany the neurovascuiar bundies of the upper iimb and end 
primariiy in the humerai (iaterai) and eentrai axiiiary iymph nodes. 













SYSTEMie OVERVIEVV OF OPPER LIMB: VEINS AND LYMPHATIOS 
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B. Posterior Víew 


Palmar digital veins 
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A. Anteríor View 


Basilie veín 


e. Anteríor View 
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SUPERFICIALVENOUS DRAINAGE OF UPPER LIMB 


A. Forearm, arm, and peetoral region. B. Dorsal snrfaee of hand. C. Palmar snrfaee of hand. The arrows indi- 
eate vvhere perforating veins penetrate the deep faseia. Blood is eontinnonsly shnnted from these snperfieial 
veins in the subcutaneous tissue to deep veins via the perforating veins. 





















TJpper Limb 

SYSTEMie OVERVIEVV OF OPPER LIMB: VEINS AND LYMPHATIGS 




D. Anterior Vievv 



E. Posterior View 



SUPERFICIALVENOUS DRAINAGE OF UPPER LIMB (CONTINUED) 


D. Surface anatomy of veins of forearm and arm. E. Surface anatomy of veins 
of the dorsai surface of hand. 

Because of the prominenee and aeeessibility of the superficial 
veins, they are eommonly used for venipuncture (puncture of a vein to 
draw blood or injeet a solution). By applying a tourniquet to the arm, the 
venous return is occluded, and the veins distend and usually are visible 
and/or palpable. Onee a vein is punctured, the tourniquet is removed so 


that when the needle is removed the vein will not bleed extensively. The 
median cubital vein is eommonly used for venipuncture. The veins forming 
the dorsal venous network of the hand and the eephalie and basilie veins 
arising from it are eommonly used for long-term introduction of fluids 
(intravenous feeding). The cubital veins are also a site for the introduc- 
tion of eardiae eatheters to secure blood samples from the great vessels 
and ehambers of the heart. 
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SYSTEMie OVERVIEVV OF OPPER LIMB: MUSCULOFASCIAL COMPARTMENTS 
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A. Anterolateral View 
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B. Sagittal Seetion 



DEEP FASeiA OF UPPER LIMB—AXILLARY AND CLAVIPECTORAL FASCIA 


A. Axillary faseia. The axiiiary faseia forms the fioor of the axiiiary fossa and is continuous with the peetorai 
faseia eovering the peetoraiis major muscie and the braehiai faseia of the arm. B. Giavipeetorai faseia. The 
eiavipeetorai faseia extends from the axiiiary faseia to eneiose the peetoraiis minor and subciavius muscies 
and then attaehes to the eiavieie. The part of the eiavipeetorai faseia soperior to the peetoraiis minor is the 
eostoeoraeoid membrane, and the part ot the eiavipeetorai faseia inferior to the peetoraiis minor is the suspen- 
sory iigament of the axiiia. The snspensory iigament of the axiiia, an extension of the axiiiary faseia, snpports 
the axiiiary faseia and puiis the axiiiary faseia and the skin inferior to it snperioriy when the arm is abdoeted, 
forming the axiiiary tossa or "armpit.” 








































































Upper Limb I 

SYSTEMie OVERVIEVV OF OPPER LIMB: MUSCULOFASCIAL COMPARTMENTS I 
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DEEP FASeiA OF UPPER LIMB, BRACHIAL AND ANTEBRACHIAL FASCIA 


A. Braehial faseia. The braehial faseia is fhe deep faseia of fhe arm and is confinuous superiorly wifh fhe 
peeforal and axillary layers of faseia. Medial and laferal infermuscular sepfa exfend from fhe deep aspeef of 
fhe braehial faseia fo fhe humerus, dividing fhe arm info anferior and posferior musculofascial eomparfmenfs. 

B. Anfebraehial faseia. The anfebraehial faseia surrounds fhe forearm and is confinuous wifh fhe braehial 
faseia and deep faseia of fhe hand. The inferosseous membrane separafes fhe forearm info anferior and pos- 
ferior musculofascial eomparfmenfs. Disfally fhe faseia fhiekens fo form fhe palmar earpal ligamenf, which is 
confinuous wifh fhe flexor refinaculum and dorsally wifh fhe exfensor expansion. The deep faseia of fhe hand is 
confinuous wifh fhe anfebraehial faseia, and on fhe palmar surface of fhe hand if fhiekens fo form fhe palmar 
aponeurosis. C. Flexor refinaculum (fransverse earpal ligamenf). The flexor refinaculum exfends befween fhe 
medial and laferal earpal bones fo form fhe earpal funnel. 
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PEGTORAL REGION 
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SUPERFICIAL DISSECTION, MALE PEOTORAL REGION 


• The platysma muscle, vvhieh usually deseends to the 2nd or 3rd rib, is cut short on the right side and, 
together with the supraclavicular nerves, is refleeted on the left side. 

• The exposed intermuscular bony strip of the elaviele is subcutaneous and subplatysmal. 

• The eephalie vein passes deeply to join the axillary vein in the elavipeetoral (deltopeetoral) triangle. 

• The cutaneous innervation of the peetoral region by the supraclavicular nerves (C3 and C4) and upper 
thoraeie nerves (T2-T6); the braehial plexus (C5-T1) does not supply cutaneous branehes to the peetoral 
region. 
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Upper Limb I 

PEGTORAL REGION I 
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SORFAGE ANATOMY, MALE PEGTORAL REGION 


The elavipeetoral (deltopeetoral) triangle is the depressed area just inferior 
to the lateral part of the elaviele, bounded by the elaviele superiorly, the 
deltoid laterally, and the clavicular head of peetoralis major medially. The 
elavipeetoral triangle and the intermuscular deltopeetoral groove 
extending from its inferior apex demareate an “internervous plane” (plane 
not erossed by motor nerves) for an anterior or deltopeetoral snrgieal 
ineision to approaeh to the axilla, shoulder joint, or proximal humerus. 


When the arm is abducted and then adducted against resistanee, the 
two heads of the peetoralis major are visible and palpable. As this muscle 
extends from the thoraeie wall to the arm, it forms the anterior axillary fold. 
Digitations of the serratus anterior appear inferolateral to the peetoralis major. 
The eoraeoid proeess of the scapula is eovered by the anterior part of deltoid; 
however, the tip of the proeess ean be felt on deep palpation in the elavipee- 
toral triangle. The deltoid forms the eontoor of the shoulder. 
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PEGTORAL REGION 
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SUPERFICIAL DISSECTION 0FTRUNK 


• The slips of the serratus anterior interdigitate with the external obligne. 

• The long thoraeie nerve (nerve to serratus anterior) lies on the lateral (superficial) aspeet of the serratus ante- 
rior; this nerve is vuinerabie to damage from stab wounds and during surgery (e.g., radieai masteetomy). 

• The anterior and posterior branehes of the lateral thoraeie and abdominal cutaneous branehes of intereostal 
and thoraeo-abdominal nerves are disseeted. 
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Upper Limb I 

PEGTORAL REGION I 
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SURFACE ANATOMY OF ANTEROLATERAL ASPECT OF TRUNK 


When the arm is abdneted and then addneted against resistanee, the ster- 
noeostai part of the peetoraiis major ean be seen and paipated. if the ante- 
rior axiiiary foid boonding the axiiia is grasped betvveen the fingers and 
thomb, the inferior border of the sternoeostai head of the peetoraiis major 


ean be feit. Severai digitations of the serratos anterior are visibie inferior 
to the anterior axiiiary foid. The posterior axiiiary foid is eomposed of skin 
and moseoiar tissoe (iatissimos dorsi and teres major) boonding the axiiia 
posterioriy. 













PEGTORAL REGION 
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PECTORALIS MAJORAND MINOR AND SERRATUS ANTERIOR 


A. Peetoralis major. B. Peetoralis minor. C. Sobelavios. D. and E. Serratos anterior and its seapolar attaehment. 





















Upper Limb I 

PEGTORAL REGION I 
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ANTERIOR ATTACHMENTS OFANTERIOR AND POSTERIOR AXIO-APPENDICULAR AND SCAPULOHUMERAL MUSCLES 


TABLE 6.4 ANTERIOR AXIO-APPENDICULAR MUSCLES 


Muscle 

Proximal Attaehment {red) 

Distal Attaehment {blue) 

Innervation^ 

Main Aetions 

Peetoralis major 

Clavicular head: anterior surface of 
medial half of elaviele 

Sternoeostal head: anterior surface 
of sternum, superior six eostal 
eartilages 

Abdominal part: aponeurosis of 
external oblique muscle 

Grest of greater tubercle of 
intertubercular sulcus (lateral lip of 
bieipital groove) 

Lateral and medial peetoral nerves; 
clavicular head (C5 and C6), 
sternoeostal head (C7, C8, and T1) 

Adducts and medially rotates 
humerus at shoulder joint; dravvs 
scapula anteriorly and inferiorly 
Aeting alone: clavicular head flexes 
shoulder joint, and sternoeostal 
head extends it from the flexed 
position 

Peetoralis minor 

3rd to 5th ribs near their eostal 
eartilages 

Medial border and superior surface 
of eoraeoid proeess of scapula 

Medial peetoral nerve (C8 and T1) 

Stabilizes scapula by dravving it 
inferiorly and anteriorly against 
thoraeie vvall 

Subclavius 

Junction of 1st rib and its eostal 
eartilage 

Inferior surface of middle third of 
elaviele 

Nerve to subclavius (C5 and C6) 

Anehors and depresses elaviele at 
sternoclavicular joint 

Serratus anterior 

External surfaces of lateral parts of 

1 st to 8th-9th ribs 

Anterior surface of medial border of 
scapula (see Fig. 6.18E.) 

Long thoraeie nerve (C5, C6, and 

C7) 

Protraets scapula and holds it 
against thoraeie vvall; rotates 


scapula 

^Numbers indieate spinai eord segmentai innervation (e.g., C5 and C6 indieate that nerves supplying the ciavicuiar head of peetoraiis major are derived from 5th and 6th eervieai segments of spinai eord). Boidfaee numbers indieate 
the main segmental innervation. Damage to these segments or to motor nerve roots arising from them results in paralysis of the muscles eoneerned. 
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PEGTORAL REGION 
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ANTERIOR WALL OF AXILLA AND CLAVIPECTORAL FASCIA 


A. Anterior wall of axilla. The eiavieoiar head of the peetoraiis major is excised, except for two eobes of moseie 
that remain to identify the branehes of the iaterai peetorai nerve. 

• The eiavipeetorai faseia soperior to the peetoraiis minor (eostoeoraeoid membrane) is piereed by the 
eephaiie vein, the iaterai peetorai nerve, and the thoraeo-aeromiai vesseis. 

• The peetoraiis minor and eiavipeetorai taseia are piereed by the mediai peetorai nerve. 

• Observe the insertion of the peetoraiis major trom deep to soperfieiai: inferior part of the sternoeostai head, 
soperior part of the sternoeostai head (posterior tendon), and eiavieoiar head (anterior tendon) 
















Upper Limb 

AXILLA, AXILURYVESSELS, AND BRAGHIAL PLEXUS 
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VEINS 0FAXILLA 


• The basilie vein joins the braehial veins to beeome the axillary vein near the inferior border of teres major, 
the axillary vein beeomes the sobelavian vein at the lateral border of the 1 st rib, and the sobelavian joins the 
internal jugularto beeome the braehioeephalie vein posteriorto the sternal end of the elaviele. 

• Numerous valves, enlargements in the vein, are shovvn. 

• The eephalie vein in this speeimen bifurcates to end in the axillary and external jugular veins. 












AXILLA, AXILLARYVESSELS,AND BRAGHIAL PLEXUS 
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VVALLS AND eONTENTS OF THE AXILLA 


A. Disseetion. B. Loeation and waiis of axiiia, sehematie diagram. 

• The waiis of the axiiia are anterior (formed by the peetoraiis major, peeto- 
raiis minor, and sobeiavins moseies), posterior (formed by subscapuiaris, 
iatissimus dorsi, and teres major muscies), mediai (formed by the serratus 
anterior muscie), and iaterai (formed by the intertubercuiar suicus [bieipitai 


groovej of the humerus [eoneeaied by the bieeps and eoraeobraehiaiis 
muscies]). 

• The axiiiary sheath surrounds the nerves and vesseis (neurovascuiar bun- 
die) of the upper iimb. 





































Upper Limb 

AXILLA, AXILURYVESSELS, AND BRAGHIAL PLEXUS 
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TRANSVERSE SECTIONS THR0UGH SHOULDER JOINT AND AXILLA 


A. Anatomieal seetion. B. VValls of axilla, sehematie illostration. C. VValls and 
eontents of axilla, sehematie illostration. 

• The intertobereolar sulcus (bieipital groove) eontaining the tendon of the 
long head of the bieeps braehii muscle is direeted anteriorly; the short head 
of the bieeps muscle and the eoraeobraehialis and peetoralis minor mus- 
eles are seetioned just inferior to their attaehments to the eoraeoid proeess. 

• The small glenoid eavity is deepened by the glenoid labrum. 


• Bursae include the subdeltoid (sobaeromial) bursa, betvveen the deltoid 
and greater toberele; the subtendinous bursa of subscapularis, betvveen 
the subscapularis tendon and seapola; and eoraeobraehial bursa, betvveen 
the eoraeobraehialis and subscapularis. 

• The axillary sheath eneloses the axillary artery and vein and the three 
eords of the braehial plexus to form a neurovascular bundle, surrounded 
by axillary fat. 
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AXILLA, AXILLARYVESSELS,AND BRAGHIAL PLEXUS 
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6.24 


ARTERIES OF PROXIMAL UPPER LIMB 


Anastomoses 
with intereostal 

arteries 


A. and B. Sehematie illustrations. C. Axiiiary arteriogram 


B. Posterior View 
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Circumflex 
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TABLE 6.5 ARTERIES OF PROXIMAL OPPER LIMB (SHOOLDER REGIONAND ARM) 


Artery 

Origin 

Course 

Internal thoraeie 

Subclavian artery 

Deseends, inelining anteromedially, posterior to sternal end of elaviele and first eostal 
eartilage; enters thorax to deseend in parasternal plane; gives rise to perforating 
branehes, anterior intereostal, musculophrenic, and superior epigastrie arteries 

Thyroeervieal trunk 

Aseends as a short, wide trunk, often giving rise to the suprascapular artery and/or 
eervieodorsal trunk and terminating by bifurcating into the aseending eervieal and 
inferior thyroid arteries 

Suprascapular 

eervieodorsal trunk from thyroeervieal trunk (or as direet 
braneh of subclavian artery^) 

Passes inferolaterally over anterior sealene muscle and phrenie nerve, subclavian 
artery and braehial plexus running laterally posterior and parallel to elaviele; next 
passes over transverse scapular ligament to supraspinous fossa, then lateral to scapu- 
lar spine (deep to aeromion) to infraspinous fossa 


^See Weiglein AH, Mohggl B, Sehalk C, et al. Artehes in the postehor eervieal triangle. eiiniealAnatomy2005-^ 8:533-537. 
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Axillary artery 


Circumflex 
humeral artery 


Posterior 

Anterior 


Subscapular artery 

Circumflex 
scapular artery 


Deltoid braneh of 
profunda braehii artery 

Profunda braehii 
artery (deep 
artery of arm) 

Thoraeodorsal artery 


Braehial artery 


e. Anteroposterior View 



Thoraeo-aeromial artery 


EKG lead 

Subclavian artery 


eatheter 


Lateral thoraeie artery 


Internal thoraeie 
(mammary) artery 


1: First part of the axillary artery is loeated betvveen the lateral border of the 1 st rib and the medial border of peetoralis minor. 

2: Seeond part of the axillary artery lies posterior to peetoralis minor. 

3: Third part of the axillary artery extends from the lateral border of peetoralis minor to the inferior border of teres major, vvhere it beeomes the braehial artery. 


TABLE 6.5 ARTERIES OF PROXIMAL OPPER LIMB (SHOOLDER REGION AND ARM) (OONTINDED) 


Artery 

Origin 

Course 

i Snpreme thoraeie 

1 st part (as only braneh) > 

2nd part (medial braneh) 

Axillarv arterv 

Runs anteromedially along superior border of peetoralis minor; then passes betvveen it 
and peetoralis major to thoraeie wall; helps supply 1st and 2nd intereostal spaees and 
superior part of serratus anterior 

Thoraeo-aeromial 

Curls around superomedial border of peetoralis minor, pierees eostoeoraeoid 
membrane (elavipeetoral faseia), and divides into four branehes: peetoral, deltoid, 
aeromial, and clavicular 


> - j m 


Lateral thoraeie 

2nd part (lateral braneh) 

3rd part (sometimes via a eommon trunk) 

3rd part (largest braneh) 


Deseends along axillary border of peetoralis minor; follows it onto thoraeie wall, 
supplying lateral aspeet of breast 

i Circumflex humeral (anterior 

I and posterior) 

Eneirele surgical neek of humerus, anastomosing with eaeh other laterally; larger 
posterior braneh traverses quadrangular spaee 

' Subscapular 

Deseends from level of inferior border of subscapularis along lateral border of 
scapula, dividing within 2-3 em into terminal branehes, the circumflex scapular and 
thoraeodorsal arteries 

Circumflex scapular 

Subscapular artery ^ 

Near its origin 

Near middle of arm 

Inferior to teres major 

Superior to medial epieondyle of 
humerus 

> Braehial artery 

Curves around lateral border of scapula to enter infraspinous fossa, anastomosing 
with subscapular artery 

Thoraeodorsal 

Continuation of subscapular artery; aeeompanies thoraeodorsal nerve to enter 
latissimus dorsi 

Profunda braehii (deep braehial) 
artery 

Aeeompanies radial nerve through radial groove of humerus, supplying posterior 
eompartment of arm and partieipating in peri-articular arterial anastomosis around 
elbow]oint 

Superior ulnar eollateral 

Aeeompanies ulnar nerve to posterior aspeet of elbsow; anastomoses with posterior 
ulnar recurrent artery 

Inferior ulnar eollateral 

Passes anterior to medial epieondyle of humerus to anastomose with anterior ulnar 
eollateral artery around elbow joint 
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Three trunks-superìor, middle, and inferior 


Three anterior divisions-superìor, mìddle, and inferior 


Coracoclavicular ligament 


Coraco-acromial ligament 


Peetoralis minor 


A. Anteríor Víew 



Radial 

nerve 


Median 

nerve 


nerve 


Musculocutaneous 

nerve 


Terminal branehes 


Dorsal scapular nerve 


Subclavian 


Suprascapular nerve 


Axillary nerve 


Musculocutaneous nerve 


Radial nerve 


Median nerve 




C6 


C7 


Lateral root of median nerve 


C8 


T1 


B. Anterior Víew 


Lllnar nerve 


Medial root of median nerve 


Medial cutaneous nerve of forearm 


Spinal ganglion 
(dorsal root ganglion) 


Anterior 

rami 


Articular dise of 
sternoclavicular joint 


Costoclavicular ligament 


Anterior rami 


Roots (anterior rami) 


Divisions: anterior (to flexors) or posterior (to extensors) 


Supraclavicular branehes 
lnfraclavicular branehes 
Terminal branehes (infraclavicular) 



BRACHIAL PLEXUS 


A. Disseetion. B. Sehematie iiiostration. 
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TABLE6.6 BRAOHIAL PLEXUS 


Nerve 

Origin 

Course 

Distribution/Structure(s) Suppiied 


Supraclavicular Branehes 


Dorsal scapuiar 

Anterior ramus of C5 with a frequent contribution 
from C4 

Pierees scalenus medius, deseends on deep 
surface of rhomboids 

Rhomboids and oeeasionally supplies levator scapulae 

Long thoraeie 

Anterior rami of C5-C7 

Deseends posterior to C8 and T1 rami and passes 
distally on external surface of serratus anterior 

Serratus anterior 

Subciavian 

Superior trunk reeeiving fibers from C5 and C6 
and often C4 

Deseends posterior to elaviele and anterior to 
braehial plexus and subclavian artery 

Subclavius and sternoclavicular joint 

Suprascapuiar 

Superior trunk reeeiving fibers from C5 and C6 
and often C4 

Passes laterally aeross posterior triangle of neek, 
through suprascapular noteh deep to superior 
transverse scapular ligament 

Supraspinatus, infraspinatus, and glenohumeral (shoulder) 
joint 


lnfraclavicular branehes 


Lateral peetoral 

Lateral eord reeeiving fibers from C5-C7 

Pierees elavipeetoral faseia to reaeh deep surface 
of peetoral muscles 

Primarily peetoralis major but sends a loop to medial 
peetoral nerve that innervates peetoralis minor 

Musculocutaneous 

Lateral eord reeeiving fibers from C5-C7 

Pierees eoraeobraehialis and deseends between 
bieeps braehii and braehialis 

eoraeobraehialis, bieeps braehii, and braehialis; continues as 
lateral cutaneous nerve of forearm 

Median 

Lateral root of median nerve is a terminal braneh 
of lateral eord (C6, C7); medial root of median 
nerve is a terminal braneh of medial eord 
(C8,T1) 

Lateral and medial roots merge to form median 
nerve lateral to axillary artery; erosses anterior 
to braehial artery to lie medial to artery in cubital 
fossa 

Flexor muscles in forearm (except flexor earpi ulnaris, ulnar 
half of flexor digitorom profundus), SVi thenar and lateral 2 
lumbrical muscles in hand, and skin of palm and 372 digits 
lateral to a line biseeting 4th digit and the dorsum of the 
distal halves of these digits 

Medial peetoral 

Medial eord reeeiving fibers from C8, T1 

Passes between axillary artery and vein and enters 
deep surface of peetoralis minor 

Peetoralis minor and part of peetoralis major 

Medial cutaneous 
nerve of arm 

Medial eord reeeiving fibers from C8, T1 

Runs along the medial side of axillary vein and 
communicates with intereostobraehial nerve 

Skin on medial side of arm 

' Medial cutaneous 
, nerve of forearm 

Medial eord reeeiving fibers from C8, T1 

Runs between axillary artery and vein 

Skin over medial side of forearm 

Dlnar 

Terminal braneh of medial eord reeeiving fibers 
from C8,T1 and often C7 

Passes down medial aspeet of arm and runs 
posterior to medial epieondyle to enter forearm 

Innervates II /2 flexor muscles in forearm (see Median nerve), 
L /2 thenar, 2 medial lumbricals, and all interossei muscles 
in hand, and skin of hand medial to a line biseeting 4th digit 
(ring finger) anteriorly and posteriorly 

Dpper subscapular 

Braneh of posterior eord reeeiving fibers from C5 

Passes posteriorly and enters subscapularis 

Superior portion of subscapularis 

Thoraeodorsal 

Braneh of posterior eord reeeiving fibers from 

C6 to C8 

Arises between upper and lower subscapular 
nerves and runs inferolaterally to latissimus dorsi 

Latissimus dorsi 

Lower subscapular 

Braneh of posterior eord reeeiving fibers from C6 

Passes inferolaterally, deep to subscapular artery 
and vein, to subscapularis and teres major 

Inferior portion of subscapularis and teres major 

Axillary 

Terminal braneh of posterior eord reeeiving 
fibers from C5 and C6 

Passes to posterior aspeet of arm through 
quadrangular spaee^ with posterior circumflex 
humeral artery and then winds around surgical 
neek of humerus; gives rise to lateral cutaneous 
nerve of arm 

Teres minor and deltoid, glenohumeral (shoulder) joint, and 
skin of superolateral arm 

Radiai 

Terminal braneh of posterior eord reeeiving 
fibers from C5toT1 

Deseends posterior to axillary artery; enters radial 
groove to pass between long and medial heads of 
trieeps braehii 

Trieeps braehii, anconeus, braehioradialis, and extensor 
muscles of forearm; supplies skin on posterior aspeet of 
arm and forearm and dorsum of hand lateral to axial line of 
digit4 


^Quadrangular spaee is bounded superiorly by subscapularis and teres minor, inferiorly by teres major, mediaiiy by iong head of trieeps braehii, and iateraliy by humerus. 







































































AXILLA, AXILLARYVESSELS,AND BRAGHIAL PLEXUS 



Gephalie vein 


Musculocutaneous 

nerve 


Lateral root 
of median nerve 


Lateral eord of braehial plexus 


Peetoralis major 


Axillary artery (1st part) 


Bieeps 

braehii 


Long head 
Short head 


Goraeobraehialis 


Median nerve 


Medíal root 
of median nerve 



Axillary vein 


Medial cutaneous nerve of forearm 


Lovver subscapular nerve 


Medial eord of braehial plexus 

Thoraeodorsal nerve 
(to latissimus dorsi) 


Lateral thoraeie 


Medial peetoral 


Anteríor Víew 


Long 

(to serratus anterior) 


Serratus anterior 


major 
(sternoeostal head) 


Peetoralis minor 


Peetoralis 

major 


Subclavius 


Ist rib 



STRUCTURES 0FAXILLA: DEEP DISSEOTION I 


• The peetoralis major mosele is refleeted, and the elavipeetoral faseia is removed; the cube of muscle supe- 
rior to the elaviele is cut from the clavicular head of the peetoralis major muscle. 

• The subclavius and peetoralis minor are the two deep moseles of the anterior wall. 

• The 2nd part axillary artery passes posterior to the peetoralis minor muscle, a fingerbreadth from the tip of 
the eoraeoid proeess; the axillary vein lies anterior and then medial to the axillary artery. 

• The median nerve, followed proximally, leads by its lateral root to the lateral eord and musculocutaneous 
nerve and by its medial root to the medial eord and ulnar nerve. These four nerves and the medial cutane- 
ous nerve of the forearm are derived from the anterior divisions of the braehial plexus and are raised on a 
stiek. The lateral root ot the median nerve may occur as several strands. 

• The musculocutaneous nerve enters the flexor eompartment of the arm by piereing the eoraeobraehialis 
muscle. 
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Subscapular artery Axìllary artery 


Medial peetoral nerve 


Peetoralis major 


Circumflex 

humeral 

arteries 


Basilie vein 



Lateral peetoral nerve 


Trieeps braehii 

Posterior cutaneous nerve of arm 


Radial nerve 


Lower subscapular nerve 


Teres major 


Latissimns dorsi 


Subclavius 

Posterior eord of 
braehial plexus 

Superior thoraeie artery 


Lateral thoraeie artery (cut end) 


intereostobraehial nerve 


Llpper subscapular nerve 
Subscapularis 


Thoraeodorsal nerve 


Subscapularis 


Long thoraeie nerve 


Serratus anterior 


A. Anterior View 


Axillary artery (AA) 


Posterior circumflex 
humeral artery (PHC) 


Anastomosis (AN) 


Profunda braehii artery (PB) 

Braehial artery (BR) 



Teres major 
(TM) 



Subscapular artery 




B. Anterior Views 


59 . 6 % 


16 . 6 % 


14 . 5 % 


6 . 4 % 



POSTERIOR AND MEDIALVVALLS 0FAXILLA: DEEP DISSECTI0N II 


A. Disseetion. The peetoraiis minor moseie is excised, the iaterai and mediai eords of the braehiai piexus are 
retraeted, and the axiiiary vein is removed. B. Variations of the posterior circumfiex humerai artery and pro- 
funda braehii artery. Pereentages are based on 235 speeimens disseeted in Dr. Grant’s iaboratory. 
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Musculocutaneous Peetoralis 


Quadrangular spaee 


Posterior circumflex 
humeral artery 


nerve 


minor 


Lateral eord 


Peetoralis major 


eoraeobraehialis 


Musculocutaneous nerve 


Bieeps braehii 
(deep surface) 


Braehialis 


Medial head of trieeps braehii 

and one of its nerves 


scapular artery 


Lateral eord (retraeted) 



Medial eord (retraeted) 


Subclavius 


Posterior divísions 


Posteríor eord 


Llpper subscapular nerve 


Long thoraeie nerve 
(to serratus anterior) 


Subscapularis 


Serratus anterior 


Thoraeodorsal nerve 
(to latissimus dorsi) 


Anterior Víew 


Latissimus 

dorsi 


Lower subscapular nerve 
(braneh to teres major) 



POSTERIOR WALL OFAXILLA, MUSCUL0CUTANE0US NERVE, AND POSTERIOR 
eORD: DEEP DISSEOTION III 


• The peetoralis major and minor moseles are refleeted laterally, the lateral and medial eords of the braehial 
plexus are refleeted soperiorly, and the arteries, veins, and median and ulnar nerves are removed. 

• eoraeobraehialis arises with the short head of the bieeps braehii muscle from the tip of the eoraeoid pro- 
eess and attaehes halfway down the medial aspeet of the humerus. 

• The musculocutaneous nerve pierees the eoraeobraehialis muscle and snpplies it, the bieeps, and the 
braehialis before beeoming the lateral cutaneous nerve of the forearm. 

• The posterior eord of the plexus is formed by the union of the three posterior divisions; it supplies the three 
muscles of the posterior wall of the axilla and then biforeates into the radial and axillary nerves. 

• In the axilla, the radial nerve gives off the nerve to the long head of the trieeps braehii muscle and a cutane- 
ous braneh; in this speeimen, it also gives off a braneh to the medial head of the trieeps. It then enters the 
radial groove of the humerus with the profunda braehii (deep braehial) artery. 

• The axillary nerve passes through the quadrangular spaee along with the posterior circumflex humeral 
artery. The borders of the quadrangular spaee are superiorly, the lateral border of the scapula; inferiorly, 
the teres major; laterally, the humerus (surgical neek); and medially, the long head of trieeps braehii. The 
circumflex scapular artery traverses the triangular interval. 
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eiavide (lateral cut end) 



Aeromion 


eoraeoid proeess 


Glenoid fossa 


subscapular nerve 
Trieeps braehii 


subscapular nerve 

Origin of serratus anterior from 
medial (vertebral) border of 

Subscapularis 


Anterior View 


Sites of Muscie Attaehment to Scapuia 



B. Right Winged Scapula 



Inferior angle of scapula 


Medial border 
of scapula 


Inferior angle 
of scapula 


Levator scapulae 


Middle sealene 


Anterior rami of C5 and C6 


Anterior sealene 


Subclavian artery and vein 


eiaviele (medial cut end) 


intereostobraehial nerve 


2nd rib 


Long thoraeie nerve 


4th rib 


Posterior and anterior 
branehes of lateral 
thoraeie cutaneous 
branehes of 5th 
intereostal nerve 


A. Lateral Vìew 


8th rib 



SERRATDS ANTERIOR AND SUBSCAPULARIS 

A. The serrates anterior mosele, vvhieh forms the medial wall of the axilla, has 
a fleshy belly extending from the soperior 8 or 9 ribs in the midelavienlar line 
(hght) to the medial border of the seapola (left). 

• The fibers of the serratns anterior mosele from the Ist rib and the tendi- 
nous areh between the 1st and 2nd ribs (see Table 6.4) eonverge on the 
superior angle of the scapula; those from the 2nd and 3rd ribs diverge to 
spread thinly along the medial border; and the remainder (from the 4th to 
9th ribs), which form the bulk of the muscle, eonverge on the inferior angle 
via a tendinous insertion. 

• The long thoraeie nerve to serratus anterior arises from spinal nerves C5, 
C6, and C7 and courses externally along most of the muscle’s length. 


VVinged seapnla (B). When the serratus anterior is paralyzed because of 
injury to the long thoraeie nerve, the medial border of the scapula moves 
laterally and posteriorly, away from the thoraeie wall. When the arm is 
abducted, the medial border and the inferior angle of the scapula pull 
away from the posterior thoraeie wall, a deformation known as a winged 
scapula. In addition, the arm eannot be abducted above the horizontal 
position because the serratus anterior is unable to rotate the glenoid eav- 
ity superiorly. 

• The trunks of the braehial plexus and the subclavian artery emerge 
between the anterior and middle sealene muscles; the subclavian vein is 
separated from the artery by the anterior sealene muscle. 
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SCAPULAR REGION AND SUPERFICIAL BACK 




Posterìor Vìew 



SURFACE ANATOMY OF SUPERFICIAL BACK 


The superior border of the latissimos dorsi and a part of the rhomboid major 
are overlapped by the trapezios. The area formed by the superior border of 
latissimus dorsi, the mediai border of the scapuia, and the inferoiaterai 
border of the trapezius is eaiied the triangle of auscultation. This gap 
in the thiek baek muscuiature is a good piaee to examine posterior seg- 
ments of the iungs with a stethoseope. When the scapuiae are drawn 


anterioriy by foiding the arms aeross the thorax and the trunk is fiexed, the 
auscuitatory triangie eniarges. The teres major forms a raised oval area on 
the inferolateral third of the posterior aspeet of the seapola when the arm is 
adducted against resistanee. The posterior axillary fold is tormed by the teres 
major and the tendon of the latissimus dorsi. 
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Parts of deltoid 


Trapezios: 

Deseending 


Aseending 


Levator seapolae 


Rhomboid minor 


Rhomboid major 


eres major 



Latissimos 



Aeromion 


B. Lateral View 



seapnlae 


Superior 
angle of 
scapula 




Deltoid: 

-Clavicular (anterior) part 

-Aeromial (middle) part 
Spinal (posterior) part 



Deltoid tuberosity 


Latissimos 


Teres 

major 



A. Posterior View 


e. Lateral View 


D. Anterior View 



SUPERFICIAL BACK AND DELTOID MUSCLES 


TABLE6.7 SUPERFICIAL BACK(POSTERIORAXIO-APPENDICULAR) AND DELTOID MUSCLES 


Mosele 

Proximal Attaehment 

_1 

Distal Attaehment 

Innervation 

Main Aetions 

Trapezins 

Medial third of superior 
nuchal line; external oeeipital 
protuberance, nuchal ligament, 
and spinous proeesses of C7-T12 
vertebrae 

Lateral third of elaviele, 
aeromion, and spine of 
scapula 

Spinal aeeessory nerve (CN 

XI—motor) and eervieal nerves 
(C3-C4—sensory) 

Elevates, retraets, and rotates scapula; deseeneling part 
elevates, transverse part reìmeìs, and aseending part óegresses 
scapula; deseending and aseending part aettogether in 
superior rotation of scapula 

Latissimns dorsi 

Spinous proeesses of inferior six 
thoraeie vertebrae, thoracolumbar 
faseia, iliae erest, and inferior 
three or four ribs 

lntertubercular sulcus 
(bieipital groove) of humerus 

Thoraeodorsal nerve (C6, C7, C8) 

Extends, adducts, and medially rotates shoulder joint; elevates 
body tovvard arms during elimbing 

Levator 

seapnlae 

Posterior tubercles of transverse 
proeesses of C1-C4 vertebrae 

Superior part of medial border 
of scapula 

Dorsal scapular (C5) and eervieal 
(C3-C4) nerves 

Elevates scapula and tilts its glenoid eavity inferiorly by rotating 
scapula 

Rhomboid minor 
and major 

Minor: Inferior part of nuchal 
ligament and spinous proeesses 
of C7 andTI vertebrae 

Major: spinous proeesses of T2- 
T5 vertebrae 

Medial border of scapula from 
level of spine to inferior angle 

Dorsal scapular nerve (C4-C5) 

Retraet scapula and rotate it to depress glenoid eavity; fix 
scapula to thoraeie wall 

Deltoid 

Lateral third of elaviele (elavienlar 
part), aeromion (aeromial part), 
and spine (spinal part) of scapula 

Deltoid tuberosity of humerus 

Axillary nerve (C5-C6) 

eiavienlar (anterior) part: flexes and medially rotates shoulder 
joint; aeromial (middle) part: abducts shoulder joint; spinal 
(posterior) part: extends and laterally rotates shoulder joint 
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Oeeipitalis 


Oeeipital artery 


Greater oeeipital nerve (posterior ramus of 02 spinal nerve) 


Oeeipital lymph node 


3rd oeeipital nerve (posterior ramus of 03) 


Deseendìng (snperìor) part of trapezìns 


Lesser oeeipital nerve (anterior ramus of 02) 


Outaneous branehes of posterior rami 


Rhomboìd major 


Transverse (mìddle) part of trapezins 


Deltoid 


Snbtrapezíal plexus 
(spìnal aeeessory nerve (CN XI) and 
branehes of C3, C4 anterìor ramì) 


Gluteal faseia (eovering gluteus medius) 


Posterior View 



Aseending (inferior) part of trapezius 


Triangle of auscultation 


Cutaneous branehes of posterior rami 


Latissimus dorsi 


Thoracolumbar faseía 


Posterior branehes of lateral cutaneous branehes 
of thoraeo-abdominal nerves (anterior rami) 


External oblique 


Lumbar tríangle 


Lateral cutaneous braneh of iliohypogastrie nerve 
(anterior ramus of L1) 

Cutaneous branehes of posterior rami of L1 to L3 
(superior clunial nerves) 


Gluteus maximus 


'\*f • 



CUTANEOUS NERVES OF SUPERFICIAL BACK AND POSTERIOR AXI0- 
APPENDICULAR MUSCLES 


The trapezius muscle is cut and refieeted on the ieft side. A superficiai or first muscie iayer eonsists of the 
trapezius and iatissimus dorsi muscies, and a seeond iayer of the ievator scapuiae and rhomboids. Cutaneous 
branehes of posterior rami penetrate but do not suppiy the superficiai muscies. 
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TABLE 6.8 MOVEMENTS OF SOAPOLA 


Boldfaee indieates prime movers. In the middle nghtcolumnsthe dotted ontlinesre^ìreseeìthe starting position for eaeh movement. 






Posterìor Vìew 



Anterior View 



Posterior View 


Posterior View 


Elevation (red) 
Depression (green) 



Aeromio- 
eiavieoiar 
joint 

Scapula 


Manubrium 


eiaviele 


Sterno- 

eiavienlar 


Elevation: 

Trapezins, deseending part (1) 

Levator scapulae (2) 

Rhomboids (3) 



Depression: 

Trapezius, aseending part (1) 
Serratus anterior, inferior part (2) 
Peetoralis minor (3) 


Also: Gravity, Latissimus dorsi, 
Inferior part of sternoeostal 
head of peetoralis major 



Posterior View 


Protraetion (red) 
Retraetion (green) 


í % 
à ^ 
t * 

m 



Protraetion: 

Serratns anterìor (1) 

Peetoralis minor (2) 
Also: Peetoralis major 


Retraetion: 

Trapezins, transverse part (1) 

Rhomboids (2) 

Latissimus dorsi (3) 





Axis of 
rotation 




Posterior Vìew 


Anterìor View 


Posterìor Vìew 


Llpvvard rotation (red) 
Dovvnvvard rotation (green) 


Llpvvard rotation 

Trapezins, deseending part (1) 
Trapezius, aseending part (2) 
Serratns anterior, inferìor part (3) 


Dovvnvvard rotation 

Levator scapulae (1) Also: Gravity, Inferior part of sternoeostal 

Rhomboids (2) head of peetoralis major 

Latissimns dorsi (3) 

Peetoralis minor (4) 
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ARM AND ROTATOR CUFF 



Clavicular faeet 
of aeromion 


eoraeoid 


Superior angie 


Levator scapuiae 


Aeromion 

Fibrous capsuie 
of shouider joint 

Transverse humerai 

iigament 

Tendon of 
iong head of 
bieeps braehii 


Supraspinatus 


A 



Subscapuiarìs 


Lesser 
tubercie 
of humerus 



B 


Latissimus dorsi 


of 


serratus anterior 


inferior angie 


Anteríor Vìews 


Superiorangie 


Supraspinatus 


Spine of 
scapuia 


lnfraspínatus 


e 




Aeromion 

lnfraspinatus 


Teres 

minor 


D 


inferior angie 


Posterior Vievvs 



A. and B. Subscapularis. C. and D. Supraspinatus, infraspinatus, and teres minor. 

Four of the scapuiohumerai muscies—supraspinatus, infraspinatus, teres minor, and subscapuiaris— 
are eaiied rotator cuff muscies because they form a muscuiotendinous rotator cuff around the gienohumerai 
joint. Aii except the supraspinatus are rotators of the humerus. 
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Fibrous capsule of shoulder joint (overlying bieeps tendon) 


Subscapularis tendon 


Deltoid (cut edge) 


Greater toberele 


Goraeoid proeess 


Peetoralis minor 


Subscapularis 


E. Soperíor Víew 



Supraspínatus tendon 


Coracohumeral ligament 


Coraco-acromial ligament 


lnfraspinatus tendon 


Superíor transverse scapular ligament 


Clavicular faeet of aeromion 


Superior 


Aeromial angle 


Deltoid (cut edge) 


Supraspinatus 


Spine of scapula 



ROTATOR CUFF (CONTINUED) 


E. Supraspinatus. 

The supraspinatus, aiso part of the rotator cuff, initiates and assists the deitoid in abdneting the shooider 
joint. The tendons of the rotator cuff muscies biend with and reinforee the joint capsuie of the gienohumerai 
joint, proteeting the joint and giving it stabiiity. 

Injury or disease may damage the rotator cuff, producing insfability of fhe glenohumeral joint. Rupture 
or tear of the supraspinatus tendon is the most eommon injury of the rotator cuff. Degenerative 
tendinitis of the rotator cuff is eommon, espeeially in older people. 


TABLE 6.9 SCAPULOHUMERAL MUSCLES 


Muscle 

Proximai Attaehment 

Distai Attaehment 

Supraspinatus (S) 

Supraspinous fossa of scapula 

Superior faeet on greater tubercle 
of humerus 

lnfraspinatus (1) 

lnfraspinous fossa of scapula 

Middle faeet on greater tubercle of 
humerus 

Teres minor (T) 

Superior part of lateral border of scapula 

Inferior faeet on greater tubercle of 
humerus 

Subscapuiaris(S) 

Subscapular fossa 

Lesser tubercle of humerus 

Teres major*’ 

Posterior surface of inferior angle of 
scapula 

Grest of lesser tubercle (medial lip 
of bieipital groove) of humerus 


innervation 

Main Aetions 

Suprascapular nerve (C4, C5, and C6) 

Initiates abduction at shoulder joint and aets 
with rotator cuff muscles^ 

Suprascapular nerve (C5 and C6) 

Laterally rotates shoulder joint; helps to hold 

Axillary nerve (C5 and C6) 

humeral head in glenoid eavity of scapula 

Upper and lovver subscapular nerves 
(C5, C6, and C7) 

Medially rotates shoulder joint and adducts it; 
helps to hold humeral head in glenoid eavity 

Lovver subscapular nerve (C6 and C7) 

Adducts and medially rotates shoulder joint 


^Golleetively, the supraspinatus, infraspinatus, teres minor, and subscapularis muscles are referred to as the rotator cuff muscles or “SITS” muscles. They function together during all movements of the shoulder joint to hold the head 
of the humerus in the glenoid eavity of scapula. 

^Not a rotator cuff muscle. 
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Aeromion 


Lesser tubercle 
Goraeoid proeess 


Greater tubercle 

Grest of greater tubercle 

(lateral lip) 

lntertubercular groove 

Grest of lesser tubercle 

(medial lip) 

Surgical neek 


Deltoid tuberosity 


Lateral supra-epicondylar ridge 


Radial fossa 


Lateral epieondyle 

Capitulum 
Head of radius 


Tuberosity of radius 


A. Anterior View 



Superior angle 


Bieeps braehii (short head) 
and eoraeobraehialis 


Suprascapular noteh 


Supraspinatus 


Seapola 


Subscapularis 


Medial border 


Latissimus dorsi 


Teres major 


Subscapular fossa 


Peetoralis major 


Inferior angle 


Deltoid 


Medial supra-epicondylar ridge 


Goronoid fossa 


Medial epieondyle 


Extensor earpi radialis longus 


Gommon extensor origin 


Goronoid proeess 


Tuberosity of ulna 


Bieeps braehii and bursa 


Radius 


B. Anterior View 


of scapula 


Trapezius 


Supraspinatus 
in supraspinous 
fossa 


Aeromion 


e. Superior View 




Braehioradialis 


Pronator teres 
Gommon flexor origin 


Braehialis 


Flexor digitorum superficialis 


Pronator teres, ulnar head 


6.34 


BONES OF PROXIMAL UPPER LIMB 


Deltoid 


Goraeobraehialis 
and short head 


of bieeps braehii 


A. Bony featnres, anterior aspeet. B. Mnsele attaehment sites, anterior 
aspeet. e. Mosele attaehment sites, elaviele and seapola. Fractures of 
the elaviele are eommon, often caused by indireet foree transmitted 
from an outstretched hand through the bones of the forearm and arm to 
the shoulder during a fall. A tracture may also result from a fall dlreetly 
on the shoulder. The vveakest part ot the elaviele is at the junction ot its 
middle and lateral thirds. 


Peetoralis major 
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Superior angle .Supraspinous fossa 


Spine of scapula 


Acromioclavicular joint 


Aeromion 


Radial groove 



Supraspinatus 


Trapezius 


Levator scapulae 


Aeromial angle 


Rhomboid minor 


Greater tubercle 



Surgical neek 


lnfraspinatus 


Rhomboid major 


Deltoid tuberosity 



/ 


j 



Teres 

minor 



Teres major 


for ulnar 


Lateral supra-epicondylar ridge 


Lateral epieondyle 




■ 1 


Medial epieondyle 


Head of radius 


!•. ií, 


Radìus 


D. Posterìor View 


E. Posterior View 


Deltoid 


lnfraspinatus 



Teres minor 


Long head 


Lateral head 


Trieeps 

braehii 


Deltoid 


Braehialis 


Trieeps braehii, 
medial head 


Trieeps braehii 


1 


Anconeus 


Acromioclavicular 



Coracoclavicular 

ligament 

Goraeoid 

proeess 

Infraglenoid 

tubercle 

Scapula 

Lateral border 


Inferior angle 



BONES OF PROXIMAL UPPER LIMB (CONTINUED) 


D. Bony featores, posterior aspeet. E. Mosele attaehment sites, posterior 
aspeet. Fractures of the surgical neek of the humerus are espeeially 
eommon In elderly people wlth osteoporosis (degeneratlon of bone). 
Even a low energy fall on the hand, with the foree being transmitted 
up the forearm bones of the extended limb, may result in a fracture. 
Transverse fractures of the shaft of humerus frequently result from 
a direet blow to the arm. Fracture of the distal part of the humerus, near 
the supra-eplcondylar rldges, Is a supra-epicondylar (supracondylar) 
fracture. 









































528 


ARM AND ROTATOR CUFF 


Deltoid 


Coracobrachìalìs 


Braehialis 



Glenohomeral joint 


Humerus 


A. Anterior View 


Bieeps braehii 


Short head 



Attaehment of long head 
of bieeps to supraglenoid tubercle 


and glenoid labrum 


Goraeoid proeess 


Long head 



Aeromion 

proeess 


ì 


Glenoid fossa 


y 


' I 


Braehialis 


Attaehment of bieeps braehii to radial tuberosity 
Bieipital aponeurosis 


Trieeps braehii 

Lateral head 

Long head 


Medial head 



B. Posterior View 


Trieeps braehii: 

Long head (cut) 


Lateral head 


Medial head 



Long head (cut) 


Attaehment to oleeranon 
proeess of ulna 



ARM MUSCLES 


TABLE 6.10 ARM MUSCLES 


Muscle 

Proxinial Attaehment 

Distal Attaehment 

Innervation 

Main Aetions 

Bieeps braehii 

Shorthead:ì\\) of eoraeoid proeess of 
scapula 

Long head: supraglenoid tubercle of 
scapula and glenoid labrum 

Tuberosity of radius and faseia 
of forearm through bieipital 
aponeurosis 

Musculocutaneous nerve 
(C5, C6, C7) 

Supinates forearm and, when forearm is supine, flexes 
elbow joint; short head flexes shoulder joint; long 
head helps to stabilize should joint during abduction. 

Braehialis 

Distal half of anterior surface of humerus 

Goronoid proeess and tuberosity 
of ulna 

Musculocutaneous nerve 
(C5-C7) and radial (C5-C7) 

Flexes elbow joint in all positions 

Goraeobraehialis 

Tip of eoraeoid proeess of scapula 

Middle third of medial surface of 
humerus 

Musculocutaneous nerve 
(C5, C6, C7) 

Assists with flexion and adduction of shoulder joint 

Trieeps braehii 

Long head: infraglenoid tubercle of 
scapula Lateralhead: posterior surface of 
humerus, superior to radial groove 

Medial head: posterior surface of 
humerus, inferior to radial groove 

Proximal end of oleeranon of ulna 
and faseia of forearm 

Radial nerve (C6, C7, C8) 

Extends the elbow joint; long head steadies head of 
humerus when shoulder joint is abducted 

Anconeus 

Lateral epieondyle of humerus 

Lateral surface of oleeranon and 
superior part of posterior surface 
of ulna 

Radial nerve (C7-T1) 

Assists trieeps in extending elbow joint; stabilizes 
elbow joint; abducts ulna during pronation 
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ANTERIOR (flexor eompartment) 


Bieeps braehii 


Long 


Braehial artery 


Gephalie vein 


Musculocutaneous nerve 

Lateral cutaneous nerve of forearm 

Goraeobraehialis 


LATERAL 


Braehialis 

Humerus 


Posterior cutaneous nerve of forearm 


Lateral intermuscular septum 


Profuncla braehii 
artery and veins 


Radial nerve 


A. Transverse Seetion 



Median nerve 


Basilie vein mEDIAL 


Medial cutaneous nerve of forearm 

Medial intermuscular septum 
Superior ulnar eollateral artery 


Lllnar nerve 


Tributary of basilie vein 



Medial head 
Lateral head 
Long head 


Trieeps braehii 


POSTERIOR (extensor eompartment) 


Oleeranon 


Medial epieondyle 
of humerus 

Bieeps braehii 


Medial bieipital 

groove 



ANTERIOR AND POSTERIOR eOMPARTMENTS 
OFARM 


Trieeps ' Lateralhead 

braehii . , , , 

Long head 


r 


A. Anatomieal seetion. B. Sortaee anatomy. 

Three moseles, the bieeps, braehialis, and eoraeobraehialis, lie in the 
anterior eompartment of the arm; the trieeps braehii lies in the pos- 
terior eompartment. 

The medial and lateral intermoseolar septom separates these two 
mosele groops. 

The radial nerve and profonda braehii artery and veins serving the pos- 
terior eompartment lie in eontaet with the radial groove of the humerus. 
The musculocutaneous nerve serving the anterior eompartment lies 
in the plane between the bieeps and the braehialis muscles. 

The median nerve erosses to the medial side of the braehial artery. 
The ulnar nerve passes posteriorly onto the medial side of the trieeps 
muscle. 

The basilie vein (appearing here as two vessels) has piereed the deep 
taseia. 


Deltoid< 


V. 


Clavicular 
(anterior) part 

Spinal 

(posterior) part 


Axillary fossa 


Teres major 


Latissimus dorsi 

B. Anterolateral View 
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Fibrous capsule of shoulder joint 


Goraeoid proeess of scapula 


Supraspinatus 


Greater tubercle of humerus 


Deltoid 


Short head of bieeps braehii 


Long head of bieeps braehii 


Peetoralis major 


Latissimus dorsi 


Bieeps braehii 


Tendon of bieeps braehii 


Extensor muscles of forearm 



Tendon of peetoralis minor 


Subscapularis 


eoraeobraehialis 


Teres major 


Medial border 


Inferior angle 


of scapula 


of trieeps braehii 


Braehialìs 


Braehioradialis 


Bieipital aponenrosis 


Pronator teres 


Flexor muscles of forearm 


A. Anterior Víew 



MUSCLES OF ANTERIOR ASPECT OF ARM I 


• The bieeps braehii has two heads: a iong head and a short head. 

• VVhen the eibow joint is fiexed approximateiy 90° the bieeps is a fiexor 
from the snpinated position of the forearm but a very powerfui supinator 
from the pronated position. 


• A triangniar membranons band, the bieipitai aponeorosis, runs from the 
bieeps tendon aeross the enbitai fossa and merges with the antebraeh- 
iai (deep) faseia eovering the fiexor muscies on the mediai side of the 
forearm. 
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Coraco-acromial ligament 


Goraeoid proeess 


Supraspinatus 


Supraspinatus 


Fibrous capsule of shoulder joint 


Short head of bieeps braehii 

Transverse humeral ligament 


Tendon of subscapularis 


Tendon of long head of bieeps braehii 


Peetoralis major 


Lateral head of trieeps 


Latissimns dorsi 


Lateral epieondyle 


Capitulum 


B. Anterior View 



Superior angle of scapula 


Peetoralis minor 


Subscapularis (cut edges) 


Subscapular fossa 


Goraeobraehialis 


Teres major 


Inferior angle of scapula 



MUSCLES OF ANTERIOR ASPECT OF ARM II 


The braehialis, a flattened fnsiform mnsele, lies posterior (deep) to the 
bieeps and prodoees the greatest amoont of tlexion foree. 

The eoraeobraehialis, an elongated mnsele in the soperomedial part of the 
arm, is piereed by the musculocutaneous nerve. It helps flex and adduct 
the arm. 


Rupture of the tendon of the long head of the bieeps usually results 
from wear and tear of an inflamed tendon (bieeps tendinitis). Normally, 
the tendon is torn from its attaehment to the supraglenoid tubercle of 
the scapula. The detaehed muscle belly forms a ball near the eenter 
of the distal part of the anterior aspeet of the arm. 
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I I 


; ; 


Parts of deltoid 


Clavicular (1a) 
(anterior) 

Aeromial (1 b) 
(middle) 


Spinal (1c) 
(posterior) 


Trieeps braehii 


Long head 


Lateral head (9) 


Lateral biepital groove (*) 


Trieeps tendon (8) 
overlying medial head 


Lateral epieondyle (7) 


Oleeranon (6) 


Faseia eovering 
anconeus and eommon 


A. Lateral View 


extensor tendon 



Bieeps braehii (2) 


Braehialis (3) 


Braehioradialis (4) 


Extensor earpi 
radialis longus (5) 


B. Lateral View 




LATERAL ASPECT OF ARM 

A. Disseetion (numbers in parentheses refer to structures in B). B. Surface 
anatomy. 

Atrophy of the deltoid occurs when the axillary nerve (C5 and C6) 
is severeiy damaged (e.g., as might occur when the surgicai neek of the 
humerus is fractured). As the deitoid atrophies, the rounded contour of 
the shouider disappears. This gives the shouider a fiattened appearanee 


and produces a siight hoiiow inferior to the aeromion. A ioss of sensation 
may occur over the iaterai side of the proximai part of the arm, the area 
suppiied by the superior iaterai cutaneous nerve of the arm. To test the 
deitoid (or the function of the axiiiary nerve) the shouider joint is abducted 
against resistanee, starting from approximateiy 15°. Supraspinatus initi- 
ates abduction at the shouider joint. 
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Musculocutaneous 

nerve 


Bieeps braehii 


Bìeeps braehìì 


Inferior ulnar eollateral arter 


Goraeoid proeess 


Lateral eord 


Bieipital aponeurosis 


A. Medíal View 



Trieeps, medial head 
Medial intermuscular septum 


Subscapularis 


Teres major 


Latissimus dorsi 


Superior ulnar eollateral artery 

Dlnar eollateral braneh of radial nerve 


B. Medial View 


Deltopeetoral groove 



Basilie vein Medial head of Medial bieipital Long head of Posterior axillary fold Axillary fossa 

trieeps braehii groove trieeps braehii 



MEDIALASPECTOFARM 

A. Disseetion. B. Snrfaee anatomy. 

• The axiiiary artery passes just inferior to the tip of the eoraeoid proeess and 
courses posterior to the eoraeobraehiaiis. At the inferior border of the teres 
major, the axiiiary artery ehanges names to beeome the braehiai artery and 
eontinnes distaiiy on the anterior aspeet of the braehiaiis. 

• Although eollateral pathvvays eonfer some proteetlon against gradual 
temporary and partlal occluslon, sudden eomplete occlusion or lae- 
eration of the braehial artery ereates a surgical emergeney because 
paralysis of muscles results from isehemia vvithin a fevv hours. 


• The median nerve iies adjaeent to the axiiiary and braehiai arteries and 
then erosses the artery from iaterai to mediai. 

• Proximaiiy, the uinar nerve is adjaeent to the mediai side of the artery, 
passes posterior to the mediai intermuscuiar septum, and deseends on 
the mediai head of trieeps to pass posteriorto the mediai epieondyie; here, 
the uinar nerve is paipabie. 

• The superior uinar eoiiaterai artery and uinar eoiiaterai braneh of the 
radiai nerve (to mediai head of the trieeps) aeeompany the uinar nerve 
in the arm. 
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Deseending (soperior) trapezius 


Deltoid 


Infraspinatos 


Rhomboids 


Teres major 


Serratos anterior 

Long head of trieeps braehii 


Lateral head of trieeps braehii 

Latissimos dorsi 

Medial head of trieeps braehii 
(deep to trieeps tendon) 

Braehioradialis 


Trieeps tendon 


Oleeranon 


Posterìor View 



SURFACE ANATOMY OF SCAPULAR REGION AND POSTERIOR ASPECT OF 
ARM 


The three heads of the trieeps form a bolge on the posterior aspeet of the arm and are identifiable in a lean 
individoal when the elbow joint is extended from the flexed position against resistanee. 
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Rhomboid major 


Spine of scapula 


Deltoid 


Teres major 


Serratus anterior 


Quadrangular spaee 



Aeromion 


lnfraspinatus 


Teres minor and nerve 


Subscapularis 


Axìllary nerve 


Posterìor cìrcumflex humeral artery 


Deltoid 


Medial head 


Lateral head 


Trieeps braehii 


Inferior lateral cutaneous nerve of arm 


(deep braehial artery) 


Posterior cutaneous nerve of forearm 


Long head of trieeps braehii 


Braehialis 


Trieeps tendon 


Braehioradiaiis 


Medial head of trieeps braehii 

Medial epieondyle 
Dlnar nerve 


Extensor earpi radialis longus 


I * » 


Trieeps aponeurosis 


Posterior View 



TRieEPS BRACHIIAND RELATED NERVES 


The lateral head Is refleeted laterally, and the medlal head Is attaehed to 
the deep sorfaee of the trleeps tendon, vvhleh attaehes to the oleeranon. 
The radlal nerve and deep braehlal artery pass betvveen tbe proxlmal 
attaehments of the long and medlal heads ot the trleeps braehll In the mld- 
dle thlrd of the arm, dlreetly eontaetlng the radlal groove of the humerus. 
Midarm fracture. The middle third of the arm is a eommon site for 
fractures of the humerus, often with assoeiated radial nerve trauma. 
When the radial nerve is injured in the radial groove, the trieeps braehii 
muscle typieally is only weakened because only the medial head is 


affeeted. However, the muscles in the posterior eompartment of the 
forearm, supplied by more distal branehes of the radial nerve, are 
paralyzed. The eharaeteristie elinieal sign of radial nerve injury is wrist 
drop (inability to extend the wrist joint and fingers at the metaearpo- 
phalangeal joints). 

The axillary nerve passes through the quadrangular spaee along with the 
posterior humeral circumflex artery. 

The ulnar nerve follows the medial border of the trieeps then passes pos- 
terior to the medial epieondyle. 
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w 


Suprascapular artery 


Suprascapular nerve 


lnfraspinatus 


Supraspinatus 


infraspinatus 


Teres major 



Fibrous capsuie of gienohumerai 
(shouider) joint 


Deitoid 


Teres minor 


Axìllary nerve 


Posterior circumflex 
humeral artery 


Superior iaterai cutaneous nerve of arm 


Radiai nerve 


Profunda braehii artery (deep artery of arm) 


Trianguiar intervai 


Triangular spaee 


Circumfiex scapuiar artery 


Laterai head of trieeps braehii 


Quadrangular spaee 


Long head 


Posterior View 


vfVi. : ‘V 

.L )ì L ^ ^ - y j 


Tendon overiying mediai 
head of trieeps braehii 


Í1 ) 

■ t 


VI '> ’ ■ 




.i 


\ 



DORSAL SCAPULAR AND SUBDELTOID REGIONS 


• The infraspinatus mnseie, aided by the teres minor and spinai (posterior) fibers of the deitoid muscie, 
rotates the shouider joint iateraiiy. 

• The iong head of the trieeps muscie passes betvveen the teres minor (a iaterai rotator) and teres major (a 
mediai rotator). 

• The iong head of the trieeps muscie separates the quadranguiar spaee from the triangoiar intervai. 

• Regarding the distribotion of the suprascapuiar and axiiiary nerves, eaeh eomes from C5 and C6; eaeh 
soppiies two moseies—the suprascapuiar nerve innervates the supraspinatus and infraspinatus, and the 
axiiiary nerve innervates the teres minor and deitoid moseies. Both nerves suppiy the shouider joint, but 
oniy the axiiiary nerve has a cutaneous braneh. 

• Axillary nerve injnry may occur when the glenohumeral (shoulder) joint disloeates because of its elose 
relation to the inferior part of the joint capsule of this joint. The subglenoid displaeement of the head of 
the humerus into the quadrangular spaee may damage the axillary nerve. Axillary nerve injury is indi- 
eated by paralysis of the deltoid and sensory loss over the lateral side of the proximal part of the arm. 
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Deseending (snperior) 
part of trapezius 


Rhomboid minor 


Levator scapulae 


Superior angle 
of scapula 


Transverse (middle) 
part of trapezius 


Aseending (inferior) 
part of trapezius 


Superficial eervieal artery 


Spinal aeeessory nerve (CN XI) 


Suprascapular artery 

Suprascapular nerve 


Coracoclavicular 


Supraspinatus (eovered 
deep faseia) 



Aeromion 


Deltoid 


Crest of spine of scapula 


Superior transverse 
scapular ligament 


Serratus 

anterior 


A. Posterìor Vìew 


Vertebral artery 


Subclavian artery 


Thyroeervieal trunk 


eervieodorsal trunk 


Internal thoraeie artery 


Levator scapulae 
Superior transverse 


scapular ligament 


Dorsal scapular nerve 
Dorsal scapular artery 


Supraspinatus (cut end) 


B 


Dorsal scapular artery 


Suprascapular artery 


Suprascapular nerve 


eiaviele 



Aeromion 


Posterìor Vìews 


Dorsal scapular artery 


Levator 

scapulae 


Suprascapular 


Rhomboid 

minor 


Anastomoses 
with intereostal 

arteries 


e 



Axillary artery 
Subscapular 



Circumflex 
scapular braneh 


Thoraeodorsal 




Teres major 



SUPRASCAPULAR REGION 


A. Disseetion. At the ievei of the soperior angie of the seapnia, the transverse 
part of the trapezios moseie is refieeted. B. Suprascapuiar and dorsai soapu- 
iar arteries. C. Scapuiar anastomosis. 

Several arteries join to form anastomoses on the anterior and pos- 
terior surfaces of the scapula. The importanee of the eollateral circu- 
lation made possible by these anastomoses beeomes apparent when 


ligation of a laeerated snbelavian or axillary artery is neeessary or 
there is occlusion of these vessels. The direetion of blood flow in the 
subscapular artery is then reversed, enabling blood to reaeh the third 
part of the axillary artery. In eontrast to a sudden occlusion, slow occlu- 
sion of an artery often enables sufficient lateral circulation to develop, 
preventing isehemia (defieieney of blood). 
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JOINTS OF SHOOLDER REGION 



Superior 

acromioclavicular 


ligament 


Coracoclavicular 

ligament 


Trapezoid p-,.:. 


Interclavicular ligament 


Anterior sternoclavicular 

ligament 


1st rib 


Coracoid proeess 


humeral ligament 



A. Anterior View 




Coraco-acromial ligament 
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PEOTORAL GIRDLE 


A. Disseetion. B. Giavieniar movements atthe sternoeiavieniar and aeromio- 
eiavieoiar joints dnring rotation, protraetion, and retraetion of the seapnia on 
the thoraeie waii (leftside) and winging of the seapnia (rightside). 

• The shonider region ineiodes the sternoeiavieniar, aeromioeiavieoiar, and 
shonider (gienohnmerai) joints; the mobiiity of the eiavieie is essentiai to 
the movement of the upper iimb. 

• The sternociavicuiar joint is the oniy joint eonneeting the upper iimb 
(appendicuiar skeieton) to the trunk (axiai skeieton). The articuiar dise of 


the sternociavicuiarjoint divides the joint eavity into two parts and attaehes 
soperioriy to the eiavieie and inferioriy to the first eostai eartiiage; the dise 
resists superior and mediai dispiaeement of the eiavieie. 

Paralysis of serratos anterior. In B, note that when the serratus anterior 
is paralyzed because of injury to the long thoraeie nerve, the medial bor- 
der of the scapula moves laterally and posteriorly away from the thoraeie 
wall, glving the scapula the appearanee of a wlng (vvinged seapnla). See 
eiinieal eomment for Figure 6.29. 
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SUBACROMIAL BURSA AND ACROMIOCLAVICULAR JOINT 


A. Subacromial bursa.The bursa has been injeeted with purpie iatex. B. Acromiociavicuiarjoint. C. Attrition of 
supraspinatus tendon. As a result of wearing away of the supraspinatus tendon and underlying capsule, 
the subacromial bursa and shouider joint eome into communication. The intracapsuiar part of the tendon 
of the iong head of bieeps muscie beeomes frayed, ieaving it adherent to the intertubercuiar groove. Of 95 
disseeting room subjects in Dr. Grant’s iab, none of the 18 younger than 50 years of age had a perfora- 
tion, but 4 of the 19 who were 50 to 60 years and 23 of the 57 oider than 60 years had perforations. The 
perforation was biiaterai in 11 subjects and uniiaterai in 14. 
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LIGAMENTS AND ARTICULAR CAPSULE OF GLENOHUMERAL (SH0ULDER) JOINT 

A. Fibrous capsule. • The eoraeo-aeromial ligament prevents superior displaeement of the head 

• The loose fibrous capsule is attaehed to the margin of the glenoid eavity of the humerus. 
and to the anatomieal neek of the humerus. 

• The strong eoraeoelavieolar ligament provides stability to the aeromioela- 
vieolar joint and prevents the seapola from being driven medially and the 
aeromion from being driven inferior to the elaviele. 
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LIGAMENTS AND ARTICULAR CAPSULE OF GLENOHUMERAL (SHOULDER) JOINT (CONTINUED) 


B. Synovial membrane of joint eapsnle. The synovial membrane lines the 
fibrons eapsole and has two prolongations: (1) where it forms a synovial 
sheath for the tendon of the long head of the bieeps mosele in its osseofi- 
brons tonnel and (2) inferior to the eoraeoid proeess, where it forms a bnrsa 
between the subscapularis tendon and margin of the glenoid eavity—the 
subtendinous bursa of the subscapularis. C. Glenohumeral ligaments viewed 
from the interior ot the shoulder joint. 

• The joint is exposed from the posterior aspeet by entting away the thinner 
postero-inferior part of the capsule and sawing off the head of the humerus. 

• The glenohumeral ligaments are visible from within the joint but are not 
easily seen externally. 

• The glenohumeral ligaments and tendon of the long head of bieeps braehii 
muscle eonverge on the sopraglenoid tnberele. 


• The slender superior glenohumeral ligament lies parallel to the tendon 
of the long head of bieeps braehii. The middle ligament is free medially 
beeanse the subtendinous bursa of subscapularis communicates with the 
joint eavity, usually there is only a single site of communication. In this 
individnal there are openings on both sides of the ligament. 

Because of its freedom of movement and instability, the glenohumeral 
joint is eommonly disloeated by direet or indireet injury. Most disloeations 
of the homerai head occur in the downward (interior) direetion but are 
deseribed elinieally as anterior or (more rarely) posterior disloeations, indi- 
eating whether the humeral head has deseended anterior or posterior to the 
infraglenoid tubercle and the long head of trieeps. Anterior disloeation of the 
glenohumeral joint occurs most often in young adults, particularly athletes. It 
is usually caused by excessive extension and lateral rotation of the humerus. 
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INTERIOR OF GLENOHUMERAL (SHOULDER) JOINT AND RELATIONSHIP OF ROTATOR CUFF 


A. Disseetion. B. Sehematie iiinstration. 

• The fibrons eapsnie of the joint is thiekened anterioriy by the three gieno- 
homerai iigaments. 

• The subacromiai bursa is betvveen the aeromion and deitoid superioriy and 
the tendon of supraspinatus inferioriy. 

• The four short rotator cuff muscies (supraspinatus, infraspinatus, teres 
minor, and subscapuiaris) eross the joint and biend with the eapsnie. 

• The axiiiary nerve and posterior circumfiex humerai artery are in eontaet 
with the capsuie inferioriy and may be injured when the gienohumerai joint 
disioeates. 


• Inflammation and ealeifieation of the subacromial bursa result in 
pain, tenderness, and limitation of movement of the glenohumeral 
joint. This eondition is also known as ealeifie scapulohumeral bur- 
sitis. Deposition of calcium in the supraspinatus tendon may irritate 
the overlying subacromial bursa, producing an inflammatory reaetion, 
subacromial bursitis. 
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INTERIOR OF GLENOHUMERAL (SHOULDER) JOINT AND RELATIONSHIP OF ROTATOR CUFF (CONTINUED) 


e. Disseetion. D. Sehematie iiinstration of the rotator cuff muscies and their 
reiationship to the gienoid eavity. 

• The eoraeo-aeromiai areh (eoraeoid proeess, eoraeo-aeromiai iiga- 
ment, and aeromion) prevents snperior dispiaeement of the head of the 
humerus. 

• The iong head of the trieeps braehii muscie arises just inferior to the gie- 
noid eavity; the iong head of bieeps just superior to it. 

• The main fnnetion of the muscuiotendinous rotator cuff is to hoid the 
iarge head of the humerus in the smaiier and shaiiovv gienoid eavity of the 


seapnia, both during the reiaxed state (by tonie eontraetion) and during 
aetive abdnetion. 

Tearing of the fibroeartilaginons glenoid labrom eommonly occurs in 
the athletes who throw (e.g., a baseball) and in those who have shoulder 
instability and subluxation (partial disloeation) of the glenohumeral joint 
The tear often results from sudden eontraetion of the bieeps or forceful 
subluxation of the humeral head over the glenoid labrum. Usually a tear 
occurs in the anterosuperior part of the labrum. 
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IMAGING OF GLENOHUMERAL (SHOULDER) JOINT 


A. Radiograph. B. Seetioned joint to show ioeation of snbaeromiai bnrsa and joint eavity. 
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IMAGING OF GLENOHUMERAL (SH0ULDER) JOINT (CONTINUED) 


e. Goronal MRI. A, aeromlon; C, elavlele; D, deltold; GF, glenold eavlty; GT, erest of greater 
toberele; H, head of humerus; LB, long head of bleeps braehll; QS, quadrangular spaee; S, 
scapula; SB, subscapularls; SP, suprasplnatus; Slf suprascapular vessels and nerve; TM, teres 
mlnor; 77?, trapezlus. D. Transverse ultrasound sean ot area indleated In F. E. Transverse MRI. 
F. Transverse seetlon (nmvbers In F refer to structures labeled In D and E). 



D,E,F 
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CUBITAL FOSSA: SURFACE ANATOMY AND SUPERFICIAL DISSECTI0N 


A. Surface anatomy. B. Cutaneous nerves and superticial veins (numbers in 

parentheses reter to structures in A). 

• The cubitai tossa is a trianguiar spaee (eompartment) interior to the eibow 
erease, rooted by deep taseia. 

• in the torearm, the superticiai veins (eephaiie, median, basiiie, and their 
eonneeting veins) make a variabie, M-shaped pattern. 

• The eephaiie and basiiie veins occupy the bieipitai grooves, one on 
eaeh side ot the bieeps braehii. in the iaterai bieipitai groove, the iaterai 


cutaneous nerve ot the torearm appears just superior to the eibow erease; 
in the mediai bieipitai groove, the mediai cutaneous nerve ot the torearm 
beeomes cutaneous at approximateiy the midpoint ot the arm. 

• The cubital fossa is the eommon site for sampling and transfnsion 
of blood and intravenons injeetions because of the prominenee and 
aeeessibiiity of veins. Usuaiiy, the median cubitai vein or basiiie vein is 
seieeted. 
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eOBITAL FOSSA: DEEP DISSECTION I 

e. Boundaries and eontents ot the eobital tossa. 

• The cubital tossa is bound laterally by the braehioradialis and medially by 
the pronator teres and superiorly by a line joining the medial and lateral 
epieondyles. 

• The three ehiet eontents ot the cubital tossa are the bieeps braehii tendon, 
braehial artery, and median nerve. 

• The bieeps braehii tendon, on approaehing its insertion, rotates through 
90°, and the bieipital aponenrosis extends medially from the proximal part 
of thetendon. 


• A fracture of the distal part of the humerus, near the supra-epicondylar 
ridges, is ealled a supra-epicondylar (supracondylar) fracture. The 
distal bone fragment may be displaeed anteriorly or posteriorly. Any of 
the nerves or branehes of the braehial vessels related to the humerus 
may be injured by a displaeed bone fragment 
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CUBITAL FOSSA: DEEP DISSEOTION II 


D. Floor of the eobital fossa. 

• Part of the bieeps braehii mosele is excised, and the eobital fossa is 
opened vvidely, exposing the braehialis and sopinator moseles in the floor 
of the fossa. 

• The deep braneh of the radial nerve pierees the sopinator. 

• The braehial artery lies betvveen the bieeps tendon and median nerve and 
divides into tvvo branehes, the olnar and radial arteries. 


• The median nerve sopplies the flexor moseles. With the exception ot the 
tvvig to the deep head of pronator teres, its motor branehes arise from its 
medial side. 

• The radial nerve sopplies the extensor moseles. With the exception of the 
tvvig to braehioradialis, its motor branehes arise from its lateral side. In this 
speeimen, the radial nerve has been displaeed laterally, so here its lateral 
branehes appear to run medially. 
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ANOMALIES 


A. Supracondylar proeess of humerus. A fibrous band, from vvhieh the 
pronator teres muscie arises, joins this supra-epicondyiar proeess to the 
mediai epieondyie. The median nerve, often aeeompanied by the braehiai 
artery, passes through the foramen formed by this band. This may be a 
cause of nerve entrapment. B. Third head of bieeps braehii. In this ease, 
there is aiso attrition of the bieeps tendon. C. Attrition of the tendon of the 
iong head of bieeps braehii and presenee of a eoraeobraehiaiis. 


D. Soperfieial ulnar artery. E. Anomaious division of braehiai artery. 

in this ease, the median nerve passes betvveen the radiai and uinar arter- 
ies, vvhieh arise high in the arm. F. Reiationship of median nerve and 
braehial artery. The variabie reiationship of these two structures ean be 
expiained deveiopmentaiiy. in a study of 307 iimbs in Dr. Grant’s iab, por- 
tions of both primitive braehiai arteries persisted in 5%, the posterior in 
82%, and the anterior in 13%. 
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POSTERIOR ASPECT OF ELBOVVI 


A. Surface anatomy. B. Superficial disseetion (numbers in parentheses refer 
to structures in A). 

• The trieeps braehii is attaehed distaiiy to the superior surface of the oiee- 
ranon and, through the deep faseia eovering the anconeus, into the iaterai 
borderof oieeranon. 


• The posterior surfaces of the mediai epieondyie, iaterai epieondyie, and 
oieeranon are subcutaneous and paipabie. 

• The uinar nerve, aiso paipabie, runs subfasciaiiy posterior to the mediai 
epieondyie; distai to this point, it disappears deep to the two heads of the 
fiexor earpi uinaris. 
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POSTERIOR ASPECT OF ELB0WII 


Deep disseetion. The distai portion of the trieeps braehii moseie was removed. 


Ulnar nerve injnry occurs most eommonly vvhere the nerve passes posterior 


The uinar nerve deseends subfasciaiiy within the posterior eompartment to the medial epieondyle of the humerus. The iniury results when the medial 


of the arm, passing posterior to the mediai epieondyie in the groove for the 
uinar nerve. Next it passes posterior to the uinar eoiiaterai iigament of the 
eibow joint and then between the fiexor earpi uinaris and fiexor digitorum 
profundus muscies. 


part of the elbow hits a hard surface, fracturing the medial epieondyle. The 
ulnar nerve may be eompressed In the cubltal tunnel, resultlng in cubital tun- 
nel syndrome. The cubital tunnel is formed by the tendinous areh joining the 
humeral and ulnar heads of attaehment of the flexor earpi ulnaris muscle. 
Lllnar nerve injury ean result in extensive motor and sensory loss to the hand. 
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BONES AND IMAGING OF ELBOW REGION 


A. Anterior bony featnres. B. Posterior bony featores. C. Radiograph of eibovv 
joint. D. Seetion of humero-uinar joint. 

The subcutaneous oleeranon bursa is exposed to injury during 
falls on the elbovv and to infeetion from abrasions of the skin eover- 
ing the oleeranon. Repeated excessive pressure and frietion produces 
a frietion subcutaneous oleeranon bursitis (e.g., “student’s elbovv”). 


Subtendinous oleeranon bursitis results from excessive frietion 
betvveen the trieeps tendon and the oleeranon. For example, it may 
occur due to repeated flexion-extension of the forearm during eertain 
assembly-line jobs. The pain is severe during flexion of the forearm 
because of pressure exerted on the inflamed subtendinous oleeranon 
bursa by the trieeps tendon. 
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Upper Limb I 

ELBOW JOINT I 


ProKimal 
radio-ulnar 
joint (PR) 


Anular 



Radius (R) 


Ulna (U) 


Distal 
radio-ulnar 
joint (DR) 




A. Anterìor Vìew, Snpìnatìon 


B. Anterìor View, Pronation 




ProKimal 
radio-ulnar 
joint (PR) 


Ulna (U) 


Radius (R) 


Distal 

radio-ulnar 
joint (DR) 



SUPINATION AND PRONATION AT SUPERI0R, MIDDLE, AND INFERIOR 
RADIO-ULNAR JOINTS 


A. Radiograph of forearm in sopinafion. B. Radiograph of forearm in pronafion. The radins erosses fhe uina 
when fhe forearm is pronafed. The soperior and inferior radio-uinar joinfs are synoviai joinfs; fhe middie radio- 
uinar joinf is a syndesmosis (fibrous joinf) in which fhe inferosseous iigamenf eonneefs fhe forearm bones. 
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ELBOW JOINT 



Radial tuberosity 
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A. Medial Víew 
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B. Sagittal MRI 
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e. Medial View 



Medial epieondyle 


Anterior band 


Posterior band 


Oblique band 


of ulnar eollateral ligament 


Oleeranon 


Tubercle for ulnar eollateral ligament 



MEDIAL ASPECT OF BONES AND LIGAMENTS OF ELB0W REGION 


A. Bony featores. B. MRI of elbovv jolnt. C. Llgaments. The anterlor band of the olnar (medlal) eollateral llga- 
ment Is a strong, roond eord that Is taut vvhen the elbovv jolnt Is extended. The posterlor band Is a weak fan 
that Is taut In flexlon of the jolnt. 





















Upper Limb 

ELBOW JOINT 
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e. Lateral View 


Radial eollateral ligament 


Annlar ligament of radíns 


Dlna 


Interosseons membrane 



LATERAL ASPEGT OF BONES AND LIGAMENTS OF ELB0W REGION 


A. Bony features. B. Lateral radiograph. C. Ligaments. The fan-shaped radial (lateral) eollateral ligament is 
primarily attaehed to the anular ligament of the radius; superficial fibers of the lateral ligament blend with the 
fibrous capsule and continue onto the radius. 
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ELBOW JOINT 


Humerus 


Lateral epieondyle 


Synovial membrane of elbow joínt 


Annlar ligament of radins 



Saeeiform reeess 


Radius 


A. Anterior View 


POSTERIOR 


Nonarticular area overlaid with synovial pad of fat 


Radial noteh of ulna 


Radial eollateral ligament 


Synovial fold 


Anular ligament of radius 



Oleeranon 


B. Superior View 


Synovial fat pad 


Oblique part of ulnar eollateral ligament 


Ooronoid proeess (articular surface) 


ANTERIOR 



SYNOVIAL CAPSULE OF ELBOW JOINT AND ANULAR LIGAMENT 


A. Synovial eapsnle of elbow and proximal radio-olnar joints. The eavity of the 
elbow was injeeted with porple floid (wax). The fibrons eapsole was removed, 
and the synovial membrane remains. B. Anolar ligament. 

• The anolar ligament seenres the head of the radios to the radial noteh of 
the ulna and with it forms a tapering columnar soeket (i.e., wide superiorly, 
narrow inferiorly). 

• The anular ligament is bound to the humerus by the radial eollateral liga- 
ment of the elbow. 


A eommon ehildhood lnjury Is subluxation and disloeation of the head 
of the radius after traetion on a pronated forearm (e.g., when lifting a 
ehild onto a bus). The sudden pulling of the upper limb tears or stretehes 
the distal attaehment of the less tapering anular ligament of a ehild. The 
radial head then moves distally, partially out ot the anular ligament. The 
proximal part of the torn ligament may beeome trapped between the head 
of the radius and the capitulum of the humerus. The source of pain is the 
pinehed anular ligament. 
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Upper Limb 

ELBOW JOINT 
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ARTICULAR SURFACES OF ELB0W JOINT 


The tissue surrounding the eondyies ot the humerus has been seetioned in a transverse piane, foiiovved by 
disartieniation of the eibovv joint, reveaiing the articuiar surfaces. Gompare the forearm (inferior) eomponent 
vvith Figure 6.57B. 

Synoviai foids eontaining fat overiie the periphery of the head of the radius and the nonarticuiar indentations 
on the troehiear noteh of the uina. 

The radiai nerve is in eontaet with the joint eapsoie, the uinar nerve is in eontaet with the uinar eoiiaterai 
iigament, and the median nerve is separated from the joint capsuie by the braehiaiis muscie. 
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TABLE6.11 ARTERIES OF FOREARM 



Profunda braehii artery 
(deep artery of arm) 


Superior ulnar eollateral artery 


Inferior ulnar eollateral artery 


Radial eollateral artery 
Middle eollateral artery 



Braehial artery (in cubital fossa) 
lnterosseous recurrent artery 
Radial recurrent artery 


Anterior ulnar recurrent artery 
Posterior ulnar recurrent artery 


Gommon interosseous artery 


Anterior interosseous artery 


Posterior interosseous artery 


Radial artery 


Dlnar artery 


Deep palmar areh 


Superficial palmar areh 


Anterior View 
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ARTERIES OF FOREARM 
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Radial recurrent artery 
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Inferior ulnar eollateral artery 


Braehial artery 


Troehlear noteh 


/ 


f 

/ 


Dlnar artery 


Goronoid proeess 

Annlar ligament 

of radins 




V 


Tuberosity of radius 


Lllnar recurrent artery 


Gommon 

interosseous artery 


Anterior oblique line 
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eollateral ligament 


Tuberosity of ulna 


Gommon 


Anterior 


Posterior 


Interosseons 

arteries 
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Distal 
radio-ulnar joint 


, I 




Head of ulna 
Styloid proeess 


Styloid proeess 


Artienlar dise 


B. Anterior View 
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ARTERIES OF FOREARM AND LIGAMENTS OF 
RADIO-ULNAR JOINTS 


A. Anteroposterior View 


A. Braehial arteriogram. B. Radio-ulnar ligaments and interosseons arteries. 
The ligament maintaining the proximal radio-ulnar joint is the anular liga- 
ment, that for the distal joint is the articular dise, and that for the middle joint 
is the interosseous membrane. The interosseous membrane is attaehed to 
the interosseous borders of the radius and ulna, but it also spreads onto 
their surfaces. 
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ANTERIOR ASPEGT OF FOREARM 


Lateral supra-epicondylar ridge 
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Head of radius 


Tuberosity of radius 
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Anterior oblique line 


Pronator tuberosity 


ProKimal phalanx 

Interphalangeal 

(IP)joint 
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Extensor earpi 
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Pronator teres, 
unlar head 


Flexor digitorum 
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Pronator teres 


Flexor pollieis longus 


Flexor digitorum 


Pronator erest 


Styloid proeess of radius 

Seaphoid 
Trapezium 

Trapezoid 


Head of ulna 

Styloid proeess of ulna 

Lunate 

Triquetrum 

Pisiform 


Gapitate 

Metaearpal bones 


Metaearpophalangeal 
(MCP) joint 


Proximal 


Middle 


Flexor pollieis longus 


Phalanges 


Flexor digitorum superficialis 


Anterior Víew 


B 


Flexor digitorum 
profundus 



Pronator teres 


eommon flexor 
origin 


Flexor digitorum 
superficialis 


Braehialis 


Pronator quadratus 


Braehioradialis 


Abductor pollieis longus 


Flexor earpi radialis 


Flexor earpi ulnaris 


Extensor earpi 
ulnaris 



BONES OF FOREARM AND HAND AND ATTACHMENTS OF FOREARM MUSCLES 


A. Bony featores. B. Sites of mosele attaehments. 
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Medial 

epieondyle 

Pronator 

teres 

Flexor earpi 
radialis 

Palmaris 

longus 

Flexor earpi 
ulnaris 


1 st layer 



Humero- 
ulnar head 


Radial 



Flexor 

digitorum 

superficialis 



Flexor 

digitorum 

profundus 


Flexor 

pollieis 

longus 



Pronator quadratus 



Joínts: 

Metaearpophalangeal 

(MCP) 

Proximal interphalangeal 
(PIP) 

Distal interphalangeal 
(DIP) 


2nd layer 


3rd layer 


Anterior víews 


4th layer 



MUSCLES OF ANTERIOR ASPECT OF FOREARM 


TABLE 6.12 MUSCLES OFANTERIOR ASPEOT OF FOREARM 


Mosele 

Proximal Attaehment 

Distal Attaehment 

Innervation 

Main Aetions 

Pronator teres 

Medial epieondyle of humerus and 
eoronoid proeess of ulna 

Middle of lateral surface of radius 
(pronator tuberosity) 

Median nerve (C6-C7) 

Pronates forearm and flexes elbow 
joint 

Flexor earpì radialis 

Medial epieondyle of humerus 

Base of 2nd and 3rd metaearpals 


Flexes and abducts wrist joint 

Palmaris longns 

Distal half of flexor retinaculum and 
palmar aponeurosis 

Median nerve (C7-C8) 

Flexes wrist joint and tightens 
palmar aponeurosis 

Flexor earpi nlnaris 

Humeral head: medial epieondyle of 
humerus; 

Ulnar head: oleeranon and posterior 
border of ulna 

Pisiform, hook of hamate, and 5th 
metaearpal 

Lllnar nerve (C7-C8) 

Flexes and adducts wrist joint 

Flexor digitornm 
snperfieialis 

Humero-ulnar head: medial epieondyle of 
humerus, ulnar eollateral ligament, and 
eoronoid proeess of ulna 

Radial head: superior half of anterior 
border of radius 

Bodies of middle phalanges of 
medial four digits 

Median nerve (C7, C8, and T1) 

Flexes PIPs of medial four digits; 
aeting more strongly, it flexes MCPs 
and wrist joint 

Flexor digitornm profundus 

Proximal three quarters of medial 
and anterior surfaces of ulna and 
interosseous membrane 

Bases of distal phalanges of medial 
four digits 

Medial part: ulnar nerve (C8-T1) 
Lateralpart: median nerve (C8-T1) 

Flexes DIPs of medial four digits; 
assists with flexion of wrist joint 

Flexor pollieis longus 

Anterior surface of radius and adjaeent 
interosseous membrane 

Base of distal phalanx of thumb 

Anterior interosseous nerve from 

Flexes IP joints of 1 st digit (thumb) 
and assists flexion of wrist joint 

Pronator quadratus 

Distal fourth of anterior surface of ulna 

Distal fourth of anterior surface of 
radius 

median (C8-T1) 

Pronates forearm; deep fibers bind 
radius and ulna together 
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ANTERIOR ASPEGT OF VVRIST AND PALM OF HAND 




Braehioradìalìs 


Flexor earpi radialis 


Flexor retinaculum 


Anterior View 



Gommon flexor origin 

Pronator teres 


Paimaris longns 


Flexor earpi nlnaris 


Palmar aponeurosis 



SUPERFICIAL MUSCLES OF FOREARM 
AND PALMAR APONEUROSIS 


• Atthe elbow, the braehial artery lies between the bieeps 
tendon and median nerve. It then bifnreates into the 
radial and ulnar arteries. 

• At the wrist, the radial artery is lateral to the flexor earpi 
radialis tendon, and the ulnar artery is lateral to flexor 
earpi ulnaris tendon. 

• In the forearm, the radial artery lies between the flexor 
and extensor eompartments. The muscles lateral to 
the artery are supplied by the radial nerve, and those 
medial to it by the median and ulnar nerves; thus, no 
motor nerve erosses the radial artery. 

• The braehioradialis muscle slightly overlaps the radial 
artery, which is otherwise superficial. 

• The four superficial muscles all attaeh proximally to 
the medial epieondyle of the humerus (eommon flexor 
origin). 

• The palmaris longus muscle, in this speeimen, has an 
anomalous distal belly; this muscle usually has a small 
belly at the eommon flexor origin and a long tendon that 
is continued into the palm as the palmar aponeurosis. 
The palmaris longus is absent unilaterally or bilaterally 
in approximately 14% of limbs. 
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B. AnteriorView 
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(refleeted) 


B. Anterior View 





FLEX0R DIGITORUM SUPERFICIALIS AND RELATED STRUCTURES 


• The flexor digitorom soperfieiaiis moseie is attaehed proximaiiy to the humerus, uina, and radius. 

• The uinar artery passes obiiqueiy posterior to the fiexor digitorum superficiaiis; at the mediai border of the 
muscie, the uinar artery joins the uinar nerve. 

• The uinar nerve iies betvveen the fiexor digitornm profundus and fiexor earpi ninaris. 

• The median nerve deseends vertieaiiy posterior to the fiexor digitornm superficiaiis and appears distaiiy at 
its iaterai border. 

• The median artery of this speeimen is a variation resniting from persistenee of an embryoiogie vessei that 
usuaiiy disappears. 
















































564 



ANTERIOR ASPEGT OF VVRIST AND PALM OF HAND 
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A. Anteríor View 
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Flexor retinaculum 
(transverse earpal ligament) - 


Opponens pollieis 
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DEEP FLEXORS OF DIGITS AND 
RELATED STRUCTURES 


The ulnar nerve enters the forearm posterior to the 
medial epieondyle, then deseends betvveen the flexor 
digitorum profundus and flexor earpi ulnaris and is 
joined by the ulnar artery. At the vvrist the ulnar nerve 
and artery pass anterior to the flexor retinaculum and 
lateral to the pisiform to enter the palm. 

At the elbovv, the ulnar nerve snpplies the flexor earpi 
ulnaris and the medial half of the flexor digitorum pro- 
fundus muscles; proximal to the vvrist, it gives off the 
dorsal (cutaneous) braneh. 

The four lumbricals arise from the flexor digitorum pro- 
fundus tendons. 
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B. Anterior View 
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B. Anterior View 
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Dlnar nerve 
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of humerus 


Dlnar nerve 

Tendon of bieeps braehii 
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Gommon interosseous artery 
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Anterior interosseous artery 


Flexor digitorom profundus 
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Pronator quadratus 
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DEEP FLEX0RS OF DIGITS AND SUPINATOR 


The five tendons of the deep digital flexors (flexor pollieis longns and flexor digitornm profnndns) lie side by 
side as they enter the earpal tnnnel. 

The deep braneh of the radial nerve pierees and innervates the snpinator mnsele. 

The anterior interosseoos nerve and artery pass deeply betvveen the tlexor pollieis longns and tlexor digito- 
rum profundus muscles to lie on the interosseous membrane. 
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ANTERIOR ASPEGT OF VVRISTAND PALM OF HAND 


MEDIAL 




LATERAL 


Palmaris longus tendon (refleeted) (1) 


Pisiform (2) 


Flexor earpi ulnaris tendon (3) 


MEDIAL 


Dlnar nerve and artery 


Median nerve 


Abductor pollieis longus tendon 



Radial artery 


LATERAL 


Flexor earpi radialis tendon (4) 


digitorum superficialis (5) 


Anterìor Views of Right Hand and Wrìst 



STRUCTURES OF ANTERIOR ASPECT OF WRIST 


A. Surface anatomy. B. Sehematie illostration. C. Disseetion. 

• The distal skin ineision tollovvs the transverse skin erease at the vvrist. The ineision erosses the pisitorm, 
to vvhieh the tlexor earpi olnaris muscle attaehes, and the tubercle ot the seaphoid, to vvhieh the tendon ot 
tlexor earpi radialis muscle is a guide. 

• The palmaris longus tendon biseets the transverse skin erease; deep to the lateral margin ot the tendon is 
the median nerve. 

• The radial artery passes deep to the tendon ot the abductor pollieis longus muscle. 

• The tlexor digitorum superticialis tendons to the 3rd and 4th digits beeome anterior to those ot the 2nd 
and 5th digits. 

• The recurrent braneh ot the median nerve to the thenar muscles lies vvithin a eirele vvhose eenter is 2.5 to 
4 em distal to the tubercle of the seaphoid. 
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STRUCTURES OF ANTERIOR ASPECT OF WRIST (CONTINUED) 


Lesions of the median nerve usually occur in two plaees: the forearm and 
vvrist. The most eommon site is vvhere the nerve passes though the earpal 
tunnel. Laeerations of the vvrist often cause median nerve injury because this 
nerve is relatively elose to the surface. This results in paralysis of the thenar 
muscles and the first two lumbricals. Henee opposition of the thumb is not 
possible and fine eontrol movements of the 2nd and 3rd digits are impaired. 
Sensation is also lost over the thumb and adjaeent two and a half digits. 


Median nerve injury resulting from a perforating wound in the elbow 
region results in loss of flexion of the proximal and distal interphalangeal 
joints of the 2nd and 3rd digits. The ability to flex the metaearpophalangeal 
joints of these digits is also affeeted because digital branehes of the median 
nerve supply the 1 st and 2nd lumbricals. The palmar cutaneous braneh of 
the median nerve does not traverse the earpal tunnel. It supplies the skin 
of the eentral palm, which remains sensitive in earpal tunnel syndrome. 
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Middle (3rd digit) 


lndex 
(2nd digit) 


Middle (3rd digit) 


(5th digit) 


Interphalangeal 


ereases 


Palmar 

ereases: 



(4th digit) 


(5th digit) 


Thumb 

(Istdigit) 




y 


Distal transverse 

ProKimal 


Inter- 

phalangeal 
joint erease 

Metaearpo- 
phalangeal 
joint erease 


joint of 5th digit 


lndex 
(2nd digit) 


Distal wrist erease 
Proximal wrist erease 


Radioearpal joint 
(green line) 


Distal radio-ulnar 



Distal interphalangeal 
joint (DIP) 


Proximal interphalangeal 
joint (PIP) 


Metaearpophalangeal 


joint (MCP) 



Thumb 

(Istdigit) 




Interphalangeal 
joint of thumb (IP) 


Garpometaearpal 
joint of thumb (CMC) 


Midearpal joint (red line) 


A 


B 


Anterìor Vìews 



SURFACE ANATOMY OF SKELETON OF HAND AND WRIST 


A. Skin ereases of vvrist and hand. B. Snrfaee projeetion of joints of vvrist and hand. Note reiationship of bones 
and joints to featores of the hand. 
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Synovial sheath 


Fìbrous dìgìtal sheath 


Anular part (pulley) 
Cruciate part (pulley) 


Superficial transverse 
metaearpal ligament 


Spiral bands 


Gommon palmar digital artery 


Palmar 

aponeurosís 


Transverse fibers 


Longitudinal fibers 


Hypothenar faseía 


Recurrent braneh of median nerve 


Palmaris brevis 


Skin (Grayson) ligament 


Proper palmar digital artery 


Palmaris longus tendon 



Distal commissural ligament 


Radialis indieis artery 


Prineeps pollieis artery 


ProKimal commissural ligament 


Superficial palmar areh 


Flexor pollieis brevis 


Abductor pollieis brevis 


Thenar faseia 


Superficial palmar braneh 




Radial artery 


Anterior View 



PALMAR (DEEP) FASCIA: PALMAR APONEUROSISJHENAR AND HYPOTHENAR FASCIA 


A. Anterior view. 

The paimar faseia is thin over the thenar and hypothenar eminenees, but 
thiek eentraiiy, where it forms the paimar aponeurosis, and in the digits, 
where it forms the fibroos digitai sheaths. 

At the distai end (base) of the paimar aponeurosis, four bundies of digitai 
and spirai bands continue to the bases and fibroos digitai sheaths of digits 
2 to 5. 

B. Dupuytren contracture is a disease of the palmar faseia resulting in 
progressive shortening, thiekening, and fibrosis of the palmar faseia and 
palmar aponeurosis. The fibrous degeneration of the longitudinal digital 
bands of the aponeurosis on the medial side of the hand pulls the 4th and 


5th fingers into partial flexion at the metaearpophalangeal and proximal 
interphalangeal joints. The contracture is frequently bilateral. Treatment 
of Dupuytren contracture usually involves surgical excision of all fibrotie 
parts of the palmar faseia to free the fingers. 



B. Dupuytren contracture 
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Mìdpalmar 

spaee 


Thenar 

spaee 


PalmaraponeorosB 


B. AnteriorVievv 


Medial fibroos septu 


Hypothenar faseia 


5th metaearpa 


5 Gompartments 





Hypothenar 

Thenar 

Gentral 

Adductor 

lnterosseous 



Thenar faseia 


Lateral fibrous 
septum 


1 st metaearpal 


Thenar spaee 


Midpalmar spae 


Dorsal faseia (aponeurosis) 


A. Transverse Seetion 
Inferior View 




SYNOVIAL CAPSULE OF ELBOVV JOINT AND ANULAR LIGAMENT 


A. Transverse seetion throogh the middle of the palm shovving the faseial 
eompartments for the musculotendinous structures of the hand. B. Potential 
faseial spaees of palm. 

• The potential midpalmar spaee lies posterior to the eentral eompartment, 
is bounded medially by the hypothenar eompartment, and is related distally 
to the synovial sheath of the 3rd, 4th, and 5th digits. 

• The potential thenar spaee lies posterior to the thenar eompartment and is 
related distally to the synovial sheath of the index finger. 

• The potential midpalmar and thenar spaees are separated by a septum 
that passes from the palmar aponeurosis to the third metaearpal. 


Because the palmar faseia is thiek and strong, svvellings resnlting from 
hand infeetions usually appear on the dorsum of the hand vvhere the 
faseia is thinner. The potential faseial spaees of the palm are important 
because they may beeome infeeted. The faseial spaees determine the 
extent and direetion of the spread of pus formed in the infeeted areas. 
Depending on the site of infeetion, pus will accumulate in the thenar, 
hypothenar, or adductor eompartments. Antibiotie therapy has made 
infeetions that spread beyond one of these faseial eompartments rare, but 
an untreated infeetion ean spread proximally through the earpal tunnel 
into the forearm anterior to the pronator quadratus and its faseia. 
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4th lumbrical 


Tunnel for long flexor tendons 


Tunnel for 4th lumbrical 


Abductor digiti minimi 


4th lumbrical 


Proper palmar dígítal artery 


Proper palmar digítal nerve 


2nd lumbrical raised from its tunnel 


Digítal band of palmar aponenrosis 


Palmar attaehments of palmar aponenrosis 



Faseia eovering 1st dorsal interosseous 


Faseia eovering adductor pollieis 


Flexor pollieis brevis (superficial head) 


Reenrrent braneh of median nerve 


Thenar faseia 


Hypothenar faseia 


Palmar aponenrosis 


Palmaris brevis 


Tendon of palmaris longns 


Anterior View 



PALMAR AP0NEUR0SIS 


• From the palmar aponeorosis, four longitudinal digital bands enter the fingers; the other fibers form exten- 
sive fibro-areolar septa that pass posteriorly to the palmar ligaments (see Fig. 6.78) and, more proximally, 
to the faseia eovering the interossei. Thus, two sets of tunnels exist in the distal half of the palm: (1) tunnels 
for long flexor tendons and (2) tnnnels for lumbricals, digital vessels, and digital nerves. 

• In the disseeted middle finger, note the absenee of fat deep to the skin ereases of the fingers. 
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Flexor digitorum profundus 


Flexor digitorum superficialis 

Lumbrìcals attaehed to 
flexor digitorum profundus tendons 


Flexor dígìtì 
mìnìmì brevìs 


A 



Abductor 
dìgìtì mìnìmì 


retinaculum 


Flexor pollìeìs brevis 


Abductor pollieís brevis 


Radius 


B 



Gapitate 


pollíeís 

Transverse head 

Oblique head 


Opponens pollíeis 


of flexor earpi radialis 


Anterior View 


Anterior View 


Dorsal 

interossei 


e 



Digiti 



Abductor 


minimi Flexor brevis 


Opponens digiti minimi 


Extensor earpi ulnaris 


pollieis 
(transverse head) 



minimi 


Flexor earpi 


D 



digitorum profundus 


digitorum superficialis 


Flexor pollieis longus 


Adductor pollieis 


Flexor 

Abductor 


Pollieis brevis 


Flexor brevis 
Abductor 


pollieis 


pollieis longus 


radialis 


pollieis (oblique head) 


P = Palmar interossei 
D = Dorsal interossei 


Posteríor View 


Anterior Víew 



MUSCULAR LAYERS OF PALM 


A. Lumbricals. B. Adductor pollieis. C. Dorsal (D) and palmar (P) interossei. D. Bony attaehments. 
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Lumbrìcals (1-4) 


Axial line 



Palmar interosseí (Adductíon) 
Palmar Views 


Axial line 



Dorsal ínterossei (Abduction) 



LOMBRIGALS AND INTEROSSEI 


TABLE 6.13 MUSCLES OF HAND 


Muscle 

Proximal Attaehment 

Distai Attaehment 

Abductor pollieis brevis 

Flexor retinaculum and tubercles of 
seaphoid and trapezium 

Lateral side of base of proximal 
phalanx of thumb 

Flexor pollieis brevis 

Flexor retinaculum (transverse 

Opponens poiiieis 

earpal ligament) and tubercle of 
trapezium 

Lateral side of first metaearpal 

Adductor pollieis 

Oblique head: bases of seeond and 
third metaearpals, eapitate, and 
adjaeent earpal bones 

Transverse head: anterior surface 
of shaft of third metaearpal 

Medial side of base of proximal 
phalanx of thumb 

Abductor digiti minimi 

Pisiform 

Medial side of base of proximal 
phalanx of digit 5 

Ficxor digiti minimi brevis 

Opponens digiti minimi 

Flook of hamate and flexor 
retinaculum (transverse earpal 
ligament) 

Medial border of fifth metaearpal 

Lumbricals 1 and 2 

Lateral tvvo tendons of flexor 
digitorum profundus 

Lateral sides of extensor 

Lumbricals 3 and 4 

Medial three tendons of flexor 
digitorum profundus 

expansions of digits 2-5 

Dorsal interossei l^ 

Adjaeent sides of tvvo metaearpals 

Extensor expansions and bases of 
proximal phalanges of digits 2-4 

Palmar interossei 1-3 

Palmar surfaces of seeond, fourth, 
and fifth metaearpals 

Extensor expansions of digits and 
bases of proximal phalanges of 
digits 2,4, and 5 


Innervation 


Recurrent braneh of median nerve 
(C8 andT1) 


Deep braneh of ulnar nerve (C8 
and T1) 


Deep braneh of ulnar nerve (C8 
andTI) 


Median nerve (C8 and T1) 


Deep braneh of ulnar nerve (C8 
and T1) 


Main Aetions 


Abducts thumb and helps oppose it 


Flexes thumb 

Opposes thumb tovvard eenter of 
palm and rotates it medially 

Adducts thumb tovvard lateral 
border of palm 


Abducts digit 5, assists in flexion of 
its PIP joint 

Flexes PlPjoint of digitS 

Dravvs fifth metaearpal anteriorly 
and rotates it, bringing digit 5 into 
opposition vvith thumb 


Flex MCP joints and extend IP joints 
of digits 2-5 


Abduct 2-4 MCP joints; aet vvith 
lumbricals to flex MCP and extend 
IP joints 

Adduct 2,4, and 5 MCP joints; aet 
vvith lumbricals to flex MCP and 
extend IP joints 
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Proper palmar 
digital nerve 


Proper digital nerve 


Fibrons digital sheath 


Flexor digitorom superficialis 


Superficial palmar areh 


Abductor digiti minimi 


Apex of palmar aponeurosis 


Dorsal earpal braneh of ulnar artery 


Dorsal cutaneous braneh of ulnar nerve 




Arterial netvvork 


Proper palmar 
digital artery 


Proper palmar 
digital nerve 


Ist lumbrical 


Radialis indieis artery 


1 st dorsal interosseous 
Gommon palmar digital nerve 


Adductor pollieis 


Flexor pollìeìs brevís superfícial head 


Recurrent braneh of median nerve 


Palmaris brevís 


Abductor pollíeís brevís 


Ulnar nerve 


Ulnar artery 


Pisiform 


Abductor pollieis longus 


Palmaris longus 


Superficíal palmar braneh of radial artery 


Radial artery 

Palmaris longus tendon 


Flexor earpi ulnaris 


A. Anteríor View 



SUPERFICIAL DISSECTION OF PALM, ULNAR, AND MEDIAN NERVES 


A. Superficial paimar areh and digitai nerves and vesseis. 

• The skin, seperfieiai faseia, paimar aponeurosis, and thenar and hypothe- 
nar faseiae have been removed. 

• The superficiai paimar areh is formed by the uinar artery and eompieted by 
the superficiai paimar braneh of the radiai artery. 

• The four iumbricais iie posterior to the digitai vesseis and nerves. The 
iumbricais arise from the iaterai sides of the fiexor digitorum profundus 
tendons and are inserted into the iaterai sides of the dorsai expansions of 
the eorresponding digits. The mediai two iumbricais are bipennate and aiso 
arise from the mediai sides of adjaeent fiexor digitorom profundus tendons. 


• in the digits, a proper paimar digitai artery and nerve iie on eaeh side of 
the fibrous digitai sheath. 

• Note the eanai (Guyon) throogh vvhieh the uinar vesseis and nerve pass 
mediai tothe pisiform. 

Laeeration of palmar (arterial) arehes. Bleeding Is usually profuse when 
the palmar (arterial) arehes are laeerated. It may not be sufficient to ligate 
(tie off) only one forearm artery when the arehes are laeerated, because 
these vessels usually have numerous communications in the forearm and 
hand and thus bleed from both ends. 
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Skin ligaments 


Proper palmar dígital nerve 
(from ulnar nerve) 


Skin (Grayson) ligament 


Proper palmar digital nerve 
(from median nerve) 


Fibroos digital sheath 


Gommon palmar digital nerve 
(from ulnar nerve) 


Digiti minimi 


3rd and 4th lumbricals 


Branehes of ulnar nerve 


Superfícial 


Deep 


Deep braneh of ulnar artery 


Flexor retinaculum (transverse palmar ligament) 


B. Anterior View 



2nd lumbrical 


1st lumbrical 


Median nerve (branehes to 
Istand 2nd lumbricals) 


Flexor brevis 


Adductor pollieis 


Flexor pollieis brevis (superficial 
deep heads) 


Communícatíng 


Gommon palmar digital nerves 
(from median nerve) 


Recurrent braneh of median nerve 


Opponens pollieis 


Dlnar nerve 


Abductor pollieis brevis (cut) 


Dlnar artery 


Abductor pollieis longus 



SUPERFICIAL DISSECTION OF PALM, ULNAR, AND MEDIAN NERVES (CONTINUED) 


B. Lllnar and median nerves. 

Garpal tunnel syndrome results from any lesion that signifieantly 
reduces the size of the earpal tunnel or, more eommonly, inereases the 
size of some of the structures (or their eoverings) that pass though it (e.g., 
inflammation of the synovial sheaths). The median nerve is the most sen- 
sitive structure in the earpal tunnel. The median nerve has two terminal 
sensory branehes that supply the skin of the hand; henee paresthesia 
(tingling), hypothesia (diminished sensation), or anesthesia (absenee of 
taetile sensation) may occur in the lateral three and a half digits. Reeall, 
hovvever, that the palmar cutaneous braneh of the median nerve arises 


proximal to and does not pass through the earpal tunnel; thus sensation 
in the eentral palm remains unaffected. This nerve also has one terminal 
motor braneh, the recurrent braneh, vvhieh innervates the three thenar 
muscles. VVasting of the thenar eminenee and progressive loss of eoordi- 
nation and strength in the thumb may occur. To relieve the eompression 
and resulting symptoms, partial or eomplete surgical division of the flexor 
retinaculum, a procedure ealled earpal tunnel release, may be neees- 
sary. The ineision for earpal tunnel release is made tovvard the medial side 
of the vvrist and flexor retinaculum to avoid possible injury to the recurrent 
braneh of the median nerve. 
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Synovial sheath 
of dígít of hand 

(2-5) 




Osseofibrous tunnel (synovial eavity) 


Mesotendon (forms vinenla) 


Tendon 


Synovial 


eovering of tendon 

Synovial 
lining of tnnnel 


Fibrons digital sheath 


Synovial sheath 


Tendon 


Flexor digitornm 
snperfieialis and 
profundus in 
eommon flexor 


ligament) 


Palmaris longus 


Tendinous sheath of 
abductor pollieis longus 
and extensor pollieis brevis 


Flexor earpi radialis 


Flexor earpi ulnaris 


Tendinous sheath of 
flexor pollieis longus 


A. Anterior View 


Flexor earpi radialis 



Middle phalanx 


Proper 

palmar 

digital 


B. Lateral View 


Palmar 



Flexor digitornm 
superficialis tendon 

Fíbrous digital sheath 

Synovíal sheath 

Flexor digitornm 
profundus tendon 


Nerve 



Proper palmar 
digital 


Dorsal 

e. Transverse Seetion (level of 
seetion indieated in A) 


Skin (Grayson) 
ligament 

Extensor (dorsal) 
expansion 


Proximal phalanx 



SYNOVIAL SHEATHS OF PALM OF HAND 


A. Tendinous (synovial) sheaths of long flexor tendons of the digits. B. 
Osseofibrons tunnel and tendinous (synovial) sheath. C. Transverse seetion 
throngh the proximal phalanx. 

Injuries such as puncture of a finger by a rusty naii ean cause infee- 
tion of the digital synoviai sheaths. When infiammation of the tendon 
and synoviai sheath (tenosynovitis) occurs, the digit svveiis and move- 
ment beeomes painfui. Because the tendons of the 2nd to 4th digits neariy 
aivvays have separate synoviai sheaths, the infeetion usuaiiy is eonfined 


to the infeeted digits. If the infeetion is untreated, hovvever, the proximal 
ends of these sheaths may rupture, allovving the infeetion to spread to 
the midpalmar spaee. Because the synovial sheath of the little finger is 
usually continuous with the eommon flexor sheath, tenosynovitis in this 
finger may spread to the eommon flexor sheath and thus through the 
palm and earpal tunnel to the anterior forearm. Likewise, tenosynovitis in 
the thumb may spread through the continuous tendinous sheath of flexor 
pollieis longus. 
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FDS and FDP tendons 



Palmar ligament 


Distal interphalangeal 



and cruciform 
of fibrous digital 
eover digital 
synovial sheath 


Anular (A) part 
Cruciate (C) part 


Proximal 

phalanx 


pollieis longus (FPL) 
synovial sheath 


Palmar ligament 

(plate) 


Metaearpal 



Flexor digitorum 
profundus 


Flexor 

digitorum 

superficialis 


A. Anterìor Vìew 


B. Lateral víew 



FIBR0US DIGITAL SHEATHS 

A. Fibrous digital and synovial sheaths. B. Anular and cruciate parts (pulleys) 
ot the tibrous digital sheath. 

Fibrous digital sheaths are the strong ligamentous tunnels eontaining 
the tlexor tendons and their synovial sheaths. The sheaths extend trom the 
heads of the metaearpals to the bases of the distal phalanges. These sheaths 


prevent the tendons from pulling away from the digits (bowstringing). The 
fibrous digital sheaths eombine with the bones to form osseofibrous tunnels 
through which the tendons pass to reaeh the digits. The anular and cruciform 
(cruciate) parts, often referred to elinieally as “pulleys,” are thiekened rein- 
foreements of the fibrous digital sheaths. 
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Proper palmar digital arteries 


Radialis indieis artery 


Gommon palmar digital arteries 
(from soperfieial palmar areh) 

Palmar metaearpal arteries 
(from deep palmar areh) 


Transverse head 


Oblique head 


Digiti minimi 


Deep braneh of ulnar nerve 


Deep palmar areh 


Deep braneh of ulnar artery 


Pisohamate ligament 


Flexor digitorum profundus (to digits 3-5) 


5th digit 


Flexor digitorum superficialis to 


Anterior View 



Adductor 

pollieis 


Abductor 


Flexor brevis 


Opponens 


Abductor brevis 


Flexor brevis 


Opponens 


Pollieis 


Flexor pollieis longus tendon 
Flexor retinaculum (cut edge) 


Recurrent braneh of deep palmar areh 


Deep braneh of ulnar nerve 


Superficial palmar braneh 


Lllnar artery 


Palmar earpal areh 


Palmar earpal braneh 


of radial artery 


Median nerve 


2nd digit 


4th digit 
3rd digit 


Flexor digitorum profundus (to digit 2) 
Flexor earpi radialis 

Radial artery 


Flexor earpi ulnaris 


Palmaris longus 


6.77 


DEEP DISSEGTION OF PALM 


• The deep braneh of the ulnar artery joins the radial artery to form the deep 
palmar areh. 

• The pisohamate ligament is often eonsidered a continuation of the tendon 
of flexor earpi ulnaris; thus making the pisiform a sesamoid bone. 

eompression of the ulnar nerve may occur at the vvrist vvhere it passes 
betvveen the pisiform and the hook of hamate. The depression betvveen 


these bones is eonverted by the pisohamate ligament into an osseofi- 
brous ulnar eanal. Ulnar eanal syndrome is manifest by hypoesthesia 
in the medial one and one half digits and vveakness of the intrinsie hand 
muscles. davving of the 4th and 5th digits may occur, but in eontrast to 
proximal nerve injury, their ability to flex is unaffected and there is no 
radial deviation of the vvrist joint. 
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Flexor digitorom profundus 


Palmar ligament (plate) 


Fibrous digital sheath 


Flexor digitorum profundus 


Flexor digitorum superficialis 

(split tendon) 


Deep transverse metaearpal ligament 



Fibrous digital sheath 


Attaehment of palmar aponeurosis 
to palmar ligament 


Palmar ligament (plate) 


Deep transverse metaearpal ligament 


eollateral ligament 


Twig to 4th lumbrical 


Deep braneh of ulnar nerve 


Radial artery 


Three perforating branehes of deep palmar areh 


Hook of hamate 


Ligaments 


Pisometaearpal 

Pisohamate 


Pisiform 


Dlnar nerve 


Articular capsule of earpometaearpal joint of thumb 


Tubercle of trapezium 


Flexor retinaculum (transverse palmar ligament) 
Median nerve 

Palmar radioearpal ligament 


Superficial braneh of ulnar nerve 


Flexor earpi ulnaris 


Pronator quadratus 


Flexor earpi radialis 
Abductor pollieis longus 
Braehioradialis 


Anterior Víew 



DEEP DISSEOTION OF PALM AND DIGITS WITH DEEP BRANCH OF DLNAR NERVE 


Three enipennate palmar (P1-P3) and four bipennate dorsal (D1-D4) 
interosseons mnseles are illnstrated; the palmar interossei addnet the fin- 
gers, and the dorsal interossei abduct the fingers in relation to the axial 
line, an imaginary line drawn through the long axis of the 3rd digit (see 
Table6.13). 

The deep transverse metaearpal ligaments unite the palmar ligaments; the 
lumbricals pass anterior to the deep transverse metaearpal ligament, and 
the interossei pass posterior to the ligament. 


Note the ulnar (Guyon) eanal throngh which the ulnar vessels and nerve 
pass medial to the pisiform. 

The pisohamate and pisometaearpal ligaments form the distal attaehment 
of flexor earpi ulnaris. 
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r 


eommon palmar 
digital artery 


Soperfieial 
palmar areh 


Palmar metaearpal 

artery 


Deep braneh of 
ulnar nerve 


Body of nail 


Dorsalis pollieis artery 


ì 


Deep 
ulnar 

Dlnar 



Prineeps pollieis 


palmar areh 


Radial artery, 
palmar braneh 


Lllnar artery 


Palmar cutaneous braneh 
of median nerve 


Distal 

phalanx 


ligaments 


Proper palmar 
digital nerve 


Proper palmar 
digital artery 


A. Anterior View 


Gommon palmar 
digital nerve 

Gommon palmar 
digital artery 


B. Lateral View 


Dorsal braneh of proper 
palmar digital artery 


Middle phalanx 



Lateral band of 
extensor expansion 


Dorsal digital artery 


Dorsal digital 
braneh of radial 
nerve 

Extensor (dorsal) 
expansion 

Dorsal 
metaearpal 
artery 

Metaearpal 


Proper palmar 
digital artery 


Gommon palmar 
digital artery 

Soperfieial 
palmar areh 

5th metaearpal 

Deep palmar 
braneh of 
ulnar artery 

Lllnar artery 



Prineeps pollieis 
artery 

1 st metaearpal 


Deep palmar 
areh 


Radial artery 


Radius 



ARTERIAL SUPPLY OF HAND 


A. Disseetion of paimar arteriai arehes. B. Digitai vesseis and 
nerves. C. Arteriogram of the hand. 

• The soperfieiai paimar areh is osoaiiy eompieted by the soper- 
fieiai paimar braneh of the radiai artery, but in this speeimen 
the dorsaiis poiiieis artery eompietes the areh. 


The superficial and deep paimar (arterial) arehes are not 

palpable, but their surface markings are visible. The super- 
fieial palmar areh occurs at the level of the distal border of 
the fully extended thumb. The deep palmar areh lies approxi- 
mately 1 em proximal to the superficial palmar areh. The loea- 
tion of these arehes should be borne in mind in wounds of the 
palm and when palmar ineisions are made. 

Intermittent bilateral attaeks of isehemia of the digits, 
marked by eyanosis and often aeeompanied by paresthesia 
and pain, are eharaeteristieally brought on by eold and emo- 
tional stimuli. The eondition may result from an anatomieal 
abnormality or an underlying disease. When the cause of 
the eondition is idiopathie (unknown) or primary, it is ealled 
Raynaud syndrome (disease). Sinee arteries reeeive inner- 
vation from postsynaptie fibers from the sympathetie ganglia, 
it may be neeessary to perform a eervieodorsal presynaptie 
sympatheetomy to dilate the digital arteries. 


e. Anteroposterior View 
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ANTERIOR ASPEGT OF WRIST AND PALM OF HAND 



Radialis 

indieis 


Dorsal 


Soperfieial 



Dorsalis 

pollieis 


Proper palmar 
digital artery gives 
to a dorsal braneh 


Gommon palmar 
digital arteries 


Superficial palmar areh 


Palmar metaearpal 
arteries 


Deep palmar areh 


Palmar earpal areh 


Ulnar artery 


Anterior interosseons 

artery 



Dorsal branehes of 
proper palmar 
digital arteries 


Dorsal digital arteries 


Dorsal metaearpal arteries 


Perforating branehes 

Dorsal earpal areh 


Dorsal earpal braneh 
of ulnar artery 


Anterior 

interosseous 

artery 


Posterior 

interosseous 

artery 


Dorsalis 

indieis 



Dorsalis 

pollieis 


Prineeps 


pollieis 

Dorsal earpal areh 


Anterior View 
(Palmar Aspeet) 


Lateral View 
(Isolated third digit) 


Posterior View 
(Dorsum of Hand) 



ARTERIES OF HAND 


TABLE 6.14 ARTERIES OF HAND 


Artery 

Origin 

Course 

j Superficial palmar areh 

Direet continuation of ulnar artery; areh is eompleted on lateral side by 
superficial braneh of radial artery or another of its branehes 

Curves laterally deep to palmar aponeurosis and superficial to long flexor 
tendons; curve of areh lies aeross palm at level of distal border of extended 
thumb 

Deep palmar areh 

Direet continuation of radial artery; areh is eompleted on medial side by deep 
braneh of ulnar artery 

Curves medially, deep to long flexor tendons and is in eontaet with bases of 
metaearpals 

Gommon palmar digital 

Superficial palmar areh 

Pass direetly on lumbricals to webbings of digits 

1 

Proper palmar digital 

Gommon palmar digital arteries 

Run along sides of digits 2-5 

Prineeps pollieis 

Radial artery as it turns into palm 

Deseends on palmar aspeet of first metaearpal and divides at the base of 
proximal phalanx into two branehes that run along sides of thumb 

Radialis indieis 

Radial artery, but may arise from prineeps pollieis artery 

Passes along lateral side of index finger to its distal end 

\ Dorsal earpal areh 

Radial and ulnar arteries 

Arehes within faseia on dorsum of hand 


















































































POSTERIOR ASPEOT OF FOREARM 


Lateral epieondyle 


Medial epieondyle 


Oleeranon 


Head of radius 


Posterior oblique line 


Posterior border 


Pronator tuberosity 


Radius 


Styloid proeess 


Phalanges 


A 



For subtendinous 
bursa of trieeps 

braehii 


eommon extensor origin 


Trieeps braehii 


Flexor earpi ulnaris 


Supinator 


Flexor digitorum 
profundus 


pollieis longus 


Pronator teres 


pollieis longus 


Dorsal tubercle of radius 


Styloid proeess of radius 


Triquetrum 


Gapitate 


Seaphoid 
Trapezium 

Trapezoid 


Metaearpal bones 


Proximal phalanx 


(1 st) Proximal 

(2nd) Middle 
(3rd) Distal 


Distal phalanx 


Posterlor Vlew 



Extensor indieis 


pollieis brevis 


Braehioradialis 

Extensor earpi 
radialis brevis 


Extensor earpi 
radialis longus 


earpi ulnaris 


Extensor 
pollieis brevis 


Extensor 
pollieis longus 


Extensor (dorsal) 
expansion 



BONES AND MUSCLE AnAGHMENTS ON POSTERIOR ASPECT OF FOREARM AND HAND 



Abductlon 


Adductlon 


Extenslon 


Flexlon 


Opposltlon 


Reposltlon 



MOVEMENTS OFTHUMB 


The thumb is rotated 90° eompared to the other digits. Abdoetion and addnetion at the MGP joint occur in a 
sagittai piane; fiexion and extension at the MCP and iP joints occur in frontai pianes, opposite to these move- 
mentsatother joints. 
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MUSCLES ON POSTERIOR ASPEGT OF FOREARM 


A. Superficial. B. Deep 


TABLE 6.15 MUSCLES OF POSTERIOR SURFACE OF FOREARM 


Muscle 

Proximai Attaehment 

Dìstal Attaehment 

Innervatìon 

Maìn Aetìons 

Braehioradìalìs (1) 

Proximal two thirds of lateral supra- 
epieondylar ridge of humerus 

Lateral surface of distal end of radius 

Radial nerve (C5, C6, and C7) 

Fiexes elbow joint 

Extensor earpi radiaiis 
iongus (2) 

Lateral supra-epicondylar ridge of 
humerus 

Base of seeond metaearpal bone 

Radial nerve (C6 and C7) 

Extend and abduct wrist joint 

Extensor earpi radiaiis 
brevis (3) 


Base of third metaearpai bone 

Deep braneh of radial nerve 
(C7 and C8) 

Extensor digitornm (4) 

Lateral epieondyle of humerus 

Extensor expansions of medial four digits 

Posterior interosseous nerve 

Extends mediai four 
metaearpophalangeal joints; extends 
wrist joint 

Extensor digiti minimi (5) 


Extensor expansion of fifth digit 

(C7 and C8), a braneh of the 
radiai nerve 

Extends metaearpophalangeal and 
interphalangeal joints of 5th digit 

Extensor earpi uinaris (6) 

Lateral epieondyle of humerus and 
posterior border of ulna 

Base of fifth metaearpai bone 


Extends and adducts wrist joint 

Aneonens (7) 

Lateral epieondyle of humerus 

Lateral surface of oleeranon and superior 
part of posterior surface of uina 

Radial nerve (C7, C8, and T1) 

Assists trieeps braehii in extending 
eibow joint; stabilizes eibow joint; 
abducts ulna during pronation 

Supinator (8) 

Lateral epieondyle of humerus, radial 
eollateral and anular ligaments, 
supinator fossa, and erest of uina 

Lateral, posterior, and anterior surfaces 
of proximal third of radius 

Deep braneh of radial nerve 
(C5 and C6) 

Supinates forearm 

Abductor pollieis iongus (9) 

Posterior surface of uina, radius, and 
interosseous membrane 

Base of first metaearpal bone 


Abducts and extends 
earpometaearpal joint of thumb 

Extensor poiiieis brevis (10) 

Posterior surface of radius and 
interosseous membrane 

Base of proximal phalanx of thumb 

Posterior interosseous nerve 

Extends metaearpophalangeal joint 
of thumb 

Extensor poiiieis longus (11) 

Posterior surface of middle third of uina 
and interosseous membrane 

Base of distal phalanx of thumb 

(C7 and C8) 

Extends metaearpophalangeal and 
interphalangeal joints of thumb 

Extensor indieis (12) 

Posterior surface of uina and 
interosseous membrane 

Extensor expansion of seeond digit 


Extends MCP and IP joints of 2nd 
digit and helps to extend wrist joint 
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Anconeus 
and its nerve 


Lateral muscles 

Braehìoradialìs 

Extensor earpi 
radialis longus 

Extensor earpi 
radialis brevis 


Extensor digitornm 


Extensor 
earpi ulnaris 


Extensor 


digiti minimi 
Extensor indieis 


Extensor 

retinaculum 


Dorsal earpal braneh 
of ulnar artery 


Extensor earpi 
radialis brevis 


Dorsal earpal areh 


Perforating arteries 


Dorsal metaearpal 

arteries 


Dorsal digital 
arteries 


Outcropping muscles 
of thumb: 


pollieis longus 


A. Posterior View 



B 



Braehioradialis 


Extensor 

digitorum 


Extensor 
digiti minimi 



Extensor 
earpi radialis 
longus 


Extensor 
earpi radialis 
brevis 

Extensor 
earpi ulnaris 


Posterior View 


pollieis brevis 


pollieis longus 


Extensor pollieis longus 


in the 


snuff box 

earpal braneh 
artery 

Extensor earpi radialis longus 
Dorsalis pollieis arteries 


Anterior interosseous artery 

(posterior part) 

Dorsal earpal braneh 
of ulnar artery 

Dorsal earpal areh 


Radial artery 
in snuff box 


Dorsal metaearpal 

arteries 


Dorsalis indieis artery 


1st dorsal interosseous 


Dorsal digital 
arteries 


2nd dorsal interosseous 


D. Posterior View 



Dorsal earpal 
braneh of 
radial artery 


Dorsalis 
indieis artery 


6.84 


SUPERFICIAL MUSCLES OF EXTENSOR ASPECT 
OF FOREARM 


A. Disseetion. The digitai extensor tendons have been refieeted with- 
out disturbing the arteries because they iie on the skeietai piane. B. and 
e. Sehematie iiiustrations of superficiai extensor muscies. D. Arteries on 
dorsum of hand. 
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Anconeus 


Supinator 


Posterior interosseous 
recurrent artery 


Branehes of posterìor 
ìnterosseoos nerve 


Extensor digitorum 


Extensor digiti minimi 


Extensor earpi ulnaris 


Extensor retinaculum 



Deep braneh of radial nerve 


Braehioradialis 


Extensor earpi radialis longus 


Extensor earpi radialis brevis 


Posterìor ìnterosseons 


nerve 


Posterìor ìnterosseons artery 


Pronator teres 


Abdnetor pollìeìs longns 


Extensor pollieis brevís 


Extensor indíeís 


Extensor pollieis longns 


Extensor earpi radialis 


Brevis 
Longus 


Extensor pollieis longus 

Dorsalis indieis artery 
1st dorsal interosseous 


Radialis indieis artery 


Ist dorsal interosseous 



Radial artery 
(ín “snuff box”) 


Extensor pollieis brevis 


Dorsalis pollieis arteries 


Anconeus 


Supinator 



Abductor 
pollieis longus 


Extensor pollieis brevis 


Extensor pollieis longus 
Extensor indieis 


B. Posterior Víew 


6.85 


DEEP STRUCTURES ON EXTENSOR ASPECT OF 
FOREARM 


Adductor pollieis 


A. Disseetion. B. Sehematie iiiostration of deep extensor mnseies. 

Three "onteropping” mnseies of the thnmb (abdnetor poiiieis iongns, 
extensor poiiieis brevis, and extensor poiiieis iongns) emerge betvveen 
the extensor earpi radiaiis brevis and the extensor digitornm. 

The iateraiiy retraeted braehioradiaiis and extensor earpi radiaiis iongus 
and brevis muscies and supinator muscie are innervated by the deep 
braneh of the radiai nerve; the other extensor muscies are suppiied by 
the posterior interosseous nerve, vvhieh is a eontinnation of the deep 
braneh of the radiai nerve that piereed the supinator. 

Severanee of the deep braneh of the radial nerve results in an inabil- 
ity to extend the thumb and the metaearpophalangeal joints of the other 
digits. Loss of sensation does not occur because the deep braneh is 
entirely muscular and articular in distribution. 


A. Posterolateral View 
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POSTERIOR ASPEOT OF WRIST AND DORSOM OF HAND 



Nerves to nail bed 


Palmar digital branehes 


Dorsal digital branehes of radial nerve 


Radial 


Posterior cutaneous 



Palmar digital braneh of ulnar nerve 


Dorsal digital branehes of ulnar nerve 


ulnar nerve 


(from radial nerve) 


Median nerve 


Dlnar nerve 


Radial nerve 


A. Dorsal Víew 


Posterior cutaneous nerve 
of forearm (from radial nerve) 



CUTANEOUS INNERVATION OF HAND 


A. Disseetion of nerves of dorsnm of hand. 
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Dlnar nerve 


Palmar braneh of 
ulnar nerve 



Median nerve 


Palmar braneh of 
median nerve 


Radial nerve 



Dlnar nerve 


B 


Anterìor Vìew 


Dorsal View 


Median nerve 
Dlnar nerve 
Radial nerve 

Posterior cutaneous nerve of 
forearm (from radial nerve) 


Lateral cutaneous nerve of 
forearm (musculocutaneous nerve) 



Dual innervation by lateral cutaneous 
nerve of forearm and radial nerves 


Lateral cutaneous 
nerve of forearm 
(musculocutaneous 

nerve) 



Radial 



Dlnar nerve 
(dorsal braneh) 



Lateral cutaneous 


nerve 


(musculocutaneous 


Posterior 
cutaneous 
nerve of forearm 
(from radial nerve) 



e. Dorsal Views 



CUTANEOUS INNERVATION OF HAND (CONTINUED) 


B. Distribution of the cutaneous nerves to the paim and dorsum of the hand, sehematie iiiustration. C. Variations 
in pattern of cutaneous nerves in dorsum of hand. 
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POSTERIOR ASPEOT OF WRIST AND DORSOM OF HAND 



Interphalangeal joint of thumb 


Dorsal venous netvvork of hand 


Metaearpophalangeal joint of thumb 


1st dorsal interosseous 


Extensor pollieis brevis 


Extensor pollieis longus 


Anatomieal snuff box 


A. Dorsal Víew 



Proximal interphalangeal joint 


Metaearpophalangeal joint 


Tendons of extensor digitorum 


Head of ulna 



DORSUM OF HAND 


A. Surface anatomy. The interphalangeal joints are tlexed, and the metaearpophalangeal joints are hyper- 
extended to demonstrate the extensor digitorum tendons. B. Tendinous (synovial) sheaths distended with 
blue tluid. e. Transverse seetion ot distal torearm (numbers reter to structures labeled in B). D. Sites ot bony 
attaehments. 

• Six tendinous sheaths occupy the six osseotibrous tonnels deep to the extensor retinaculum. They eontain 
nine tendons: tendons tor the thumb in sheaths 1 and 3, tendons tor the extensors ot the wrist in sheaths 
2 and 6, and tendons tor the extensors ot the wrist and tingers in sheaths 4 and 5. 

• The tendon ot the extensor pollieis longus hooks around the dorsal toberele ot radius to pass obliquely 
aeross the tendons ot the extensor earpi radialis longus and brevis to the thumb. 


The tendons ot the abductor pollieis longus and extensor pollieis brevis are in the same tendinous sheath 
on the dorsum ot the wrist. Excessive trietion ot these tendons results in tibrous thiekening ot the sheath 
and stenosis ot the osseotibrous tunnel, Quervain tenovaginitis stenosans. This eondition causes pain 
in the wrist that radiates proximally to the torearm and distally to the thumb. 
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1st dorsal interosseoos 


Extensor earpì 
radìalìs ( 2 ) 



Extensor pollieís longns ( 3 ) 


Abdnetor pollieis longns ( 1 ) 
Extensor pollieis brevis ( 1 ) 


Dorsal tubercle of radius deep 
to extensor retinaculum 


B. Dorsal View 


Extensor retinaculum 


Dorsal tubercle 
of radius 



Extensor (dorsal) expansion 


lntertendinous eonneetion 


4th dorsal interosseous 


Extensor digiti minimi ( 5 ) 


Extensor earpi nlnaris ( 6 ) 


Extensor digitornm ( 4 ) 
Extensor indieis ( 4 ) 


Extensor retinaculum 


interossei 


Extensor 
pollieis longus 


Extensor 
pollieis brevis 


1 st dorsal interosseous 


Extensor earpi radialis longus 


Extensor earpi radialis 


e. Transverse Seetion 


Radius 


Lllna 


D. Posterior (Dorsal) 



Extensor 

expansion 


2nd dorsal 
interosseous 


3rd dorsal 
interosseous 


4th dorsal 
interosseous 


Extensor earpi 
ulnaris 
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POSTERIOR ASPEOT OF WRIST AND DORSOM OF HAND 



Extensor expansion 


Extensor indieis 


Body of 2nd metaearpal 


1st dorsal interosseoos 


lntertendinous eonneetions 

(betvveen tendons of 
extensor digitorum) 


Radial artery 


Extensor earpi radialis longus 


Extensor earpì radialìs 



Dorsal digital vein 


Extensor digiti minimi 


Dorsal braneh 
of ulnar nerve 


Extensor retinaculum 


Superficial 

of radial nerve 


Extensor pollieis longus 


Extensor earpi ulnaris 


Extensor pollieis brevis 


Abductor pollieis longus 


Extensor indieis 


Extensor digiti minimi 


Extensor digítornm 


E. Dorsal View 



D0RSUM OF HAND (CONTINUED) 


E. Tendons on dorsnm of hand and extensor retinaeolom. 

• The deep faseia is thiekened to form the extensor retinaculum. 

• Proximal to the knuckles, intertendinous eonneetions extend betvveen the 
tendons of the digital extensors and, thereby, restriet the independent 
aetion of the tingers. 


“Ganglion” eyst. Sometimes a nontender eystie svvelling appears on the 
hand, most eommonly on the dorsum of the vvrist. The thin-vvalled eyst 
eontains elear mucinous fluid. eiinieally, this type of svvelling is ealled 
a “ganglion” (G. svvelling or knot). These synovial eysts are elose to and 
often communicate vvith the synovial sheaths. The distal attaehment of 
the extensor earpi radialis brevis tendon is a eommon site for such a eyst. 
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Distal phalanx 


Termìnal tendon 


Lateral bands 


Gentral (medlan) band 


2nd lumbrical 


2nd dorsal 
interosseous 


A. Dorsal Vlew 


Extensor expanslon 



Distal phalanx 


Middle phalanx 


Vincula brevia 


Synovial membrane 


Vincula longa 


Flexor digitorum 
superficialis\ 


2nd lumbrical 


3rd dorsal interosseous 


2nd dorsal 
interosseous 


Flexor digitorum 
profundus 


Extensor digitorum 


B. Lateral Vlew 



Gentral (medlan) band 


Extensor expanslon 


Lateral band 


Extensor expanslon anehored 


to palmar llgament 


Extensor digitorum 


3rd metaearpal 


Extensor expansion 


Proximal 

interphalangeal 


Distal 

interphalangeal 


Extensor expansion 


Lateral band 



Proximal phalanx 


Distal phalanx 


R3rous digital 


Fibrous digital sheath 


e. Lateral Vlew 


D. Lateral Vlew 



Gentral (median) 
band 



EXTENS0R (DORSAL) EXPANSION OF THIRD DIGIT 

A. Dorsal aspeet. B. Lateral aspeet. C. Retlnaeolar llgaments of extended 

dlglt. D. Retlnaeolar llgaments of flexed dlglt. 

• The hood eoverlng the head of the metaearpal Is attaehed to the palmar 
llgament. 

• Gontraetlon of the mnseles attaehlng to the lateral band wlll prodnee flex- 
lon of the metaearpophalangeal jolnt and extenslon of the Interphalangeal 
jolnts. 


• The retlnaenlar llgament Is a flbrons band that runs from the proxlmal 
phalanx and flbroos dlgltal sheath obllquely aeross the mlddle phalanx and 
two Interphalangeal jolnts to joln the extensor (dorsal) expanslon, and then 
to the dlstal phalanx. 

• On flexlon of the dlstal Interphalangeal jolnt, the retlnacular llgament beeomes 
taut and pulls the proxlmal jolnt Into flexlon; on extenslon of the proxlmal 
jolnt, the dlstal jolnt Is pulled by the llgament Into nearly eomplete extenslon. 
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LATERAL ASPEGT OF WRIST AND HAND 




Perforating vein 


Cephalìc veìn of forearm 


Tribntarìes of eephalie vein 

of forearm 


Radial nerve, snperfieíal braneh 


Dorsalis 


Radial artery 


A 


Lateral Views 



Addoetor pollieis 


1st dorsal interosseoos 


Dorsalis indieis artery 


Subtendinous bursa of 
extensor earpi radialis brevis 

Extensor earpi radialis brevis 


Dorsal earpal braneh 


Abdnetor pollieis longns 


Extensor pollieis brevis 


Extensor pollieis longns 

Extensor earpi radialis longus 


B 



LATERAL ASPEGT OF WRIST AND HAND 


A. Anatomieal snuff box—I. B. Anatomieal snuff box—II. 

In A: 

• The depression at the base of the thumb, the "anatomieal snuff box,” 
retains its name from an arehaie habit. 

• Note the superficial veins, including the eephalie vein of forearm and/or its 
tributaries, and cutaneous nerves erossing the snuff box. 


n B: 

• Three long tendons of the thumb form the boundaries of the snuff box; the 
extensor pollieis longus forms the medial boondary and the abductor pol- 
lieis longus and extensor pollieis brevis the lateral boundary. 

• The radial artery erosses the floor of the snuff box and travels betvveen the 
two heads of the 1 st dorsal interosseoos. 

• The adductor pollieis and 1 st dorsal interosseous are supplied by the ulnar 
nerve. 
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Extensor (dorsal) expansion 


C. Lateral View 



1st dorsal interosseoos 


Adductor pollieis ( 1 ) 


Extensor digitorum ( 6 ) 


1 st metaearpal 


Ist dorsal interosseous ( 2 ) 


Extensor pollieis brevis ( 5 ) 

Opponens pollieis 


Abdoetor pollieís longos ( 4 ) 


Joint capsule of 
1 st earpometaearpal joint 


Radial artery 


Seaphoid bone 


Styloid proeess of radins 


Extensor pollieis longns ( 3 ) 

Midearpal joint 
Extensor earpi radialis brevis 


Wrist joint 

Extensor earpi radialis longus 


Radial artery 


Extensor digitorum ( 6 ) 



Anatomieal snuff box 


Flexor earpi radialis 


D. Lateral View 


Braehioradialis 


Distal Extents of: 

EPL Extensor pollieis longus 

EPB Extensor pollieis brevis 

APL Abductor pollieis longus 



LATERAL ASPECT OFWRISTAND HAND (CONTINUED) 


e. Anatomieal snuff box—III. D. Snrfaee anatomy. 

In C: Nofe the seaphoid bone, the vvrist joint proximal to the seaphoid, and the 
midearpal joint distal to it. 

Fracture of the seaphoid often results from a fall on fhe palm wlth 
the hand abducted. The fracture occurs aeross the narrow part (“waist”) 
of the seaphoid. Pain occurs primarily on the lateral side of the wrist, espe- 
eially during dorsiflexion and abduction of the hand. Initial radiographs 


of the wrist may not reveal a fracture, but radiographs taken 10 to 14 
days later reveal a fracture because bone resorption has occurred. Owing 
to the poor blood supply to the proximal part of the seaphoid, union of 
the fractured parts may fake several months. Avascular neerosis of the 
proximal fragment of the seaphoid (pathologieal death of bone result- 
ing from poor blood supply) may occur and produce degenerative joint 
disease of the wrist. 
































594 


LATERAL ASPEGT OF WRIST AND HAND 



Extensor 

pollieis 

longos 


Adductor 

pollieis 


Extensor 



1 st dorsal 
interosseous 



1 st metaearpal 


dorsal 
interosseous 


Abdnetor pollieis longns 


Trapezium 


Extensor earpi 
radialis longus 


Distal 
phalanx of 
2nd digit 


Proximal 
phalanx of 
thumb 


Seaphoid 


Trapezoid 


1st 

metaearpal 

Thenar eminenee 
Hypothenar eminenee 

Trapezium 


Styloid proeess 


Seaphoid 


Grooves for: 


Abductor pollieis longus 
Extensor pollieis brevis 


Extensor earpi radialis longus 
Extensor earpi radialis brevis 


Dorsal tubercle 
of radius 

Groove for extensor 
pollieis longus 


Lunate 


Radius 


F 


Lateral Views, Right Hand 




LATERAL ASPECT OFWRISTAND HAND (CONTINUED) 


E. Bony hand shovving mosele attaehments. F. Radiograph. 

• The anatomieal snoff box is limited proximally by the styloid proeess of the radios and distally by the base 
of the 1st metaearpal; aspeets of the tvvo lateral bones of the earpos (seaphoid and trapeziom) form the 
floor of the snutf box. 
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MEDIAL ASPEGT OF WRIST AND HAND I 

'5 




5th metaearpal 






Flexor 





Dorsal 
braneh of 
ulnar nerve 


Basílie 
vein of 
forearm 


Extensor 
earpi ulnaris 


Extensor 

retinaculum 


Subcutaneous 
part of ulna 


Extensor 






Opponens 
digiti minimi 


Abdnetor 
digiti minimi 


Pisiform 


Dorsal earpal 
braneh of 
artery 


earpi 


Dorsal braneh 
ulnar nerve 


Basilie vein 
of forearm 


Extensor 

earpi 

ulnaris 

Hamate 



Opponens digiti 


5th metaearpal 


Pisometaearpal ligament 


Opponens 
Flexor brevis 


Pisohamate 


Triquetrum 


Styloid 



B 




ligament 


Abductor 


digiti minimi 


Flexor earpi 
ulnaris 


Pisiform 


Lunate 


e 


Medial Vievvs 


JU MEDIAL ASPECT OF WRIST AND HAND 

A. Superficial disseetion. B. Deep disseetion. C. Bony hand shovving sites ot musouiar and iigamentous attaeh- 
ments. The extensor earpi uinaris is inserted direetiy into the base ot the titth metaearpai, but the tiexor earpi 
uinaris inserts indireetiy to the base ot the titth metaearpai via the pisitorm and pisohamate and pisometaear- 
pai iigaments. These iigaments are often eonsidered to be a part of the distai attaehment of fiexor earpi uinaris. 
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BONES AND JOINTS OF VVRISTAND HAND 



Distal phalanx 


Head of middle phalanx 


Head of proximal phalanx 


5th metaearpal 


A. Palmar Vìew 



For flexor digitorom profundus 


Fibrous digital sheath 
Flexor digitorum superficialis 


For fibrous digital sheath 


Tubercle 


1 st metaearpal 


Hook of hamate 


Gapitate 
Pisiform 


?í-Trapezoid 


Tubercle of trapezium 


Triquetrum 


Tubercle of seaphoid 


Phalanges 


Ist metaearpal 



BONES OF HAND 


A. Palmar view. B. Dorsal view. 

The eight earpal bones form two rows: in the distal row, the hamate, eap- 
itate, trapezoid, and trapeziom, the trapeziom forming a saddle-shaped 
joint with the 1st metaearpal, and in the proximal row, the seaphoid, 
Innate, and pisiform, the pisiform being snperimposed on the triquetrum. 

Severe emshing injnries of the hand may produce multiple 
metaearpal fractures, resulting in instability ot the hand. Similar inju- 
ries ot the distal phalanges are eommon (e.g., when a finger is caught 
in a ear door). 

A fraetnre of a distal phaianx is usually comminuted, and a 
paintul hematoma (eolleetion of blood) develops. Fraetnres of the 
proximal and middie phalanges are usually the result of crushing 
or hypertension injuries. 


Garpal bones 



Smooth area for fingernail 


5th Metaearpal 


Trapezium 


Trapezoid 


Seaphoid 


Triquetrum 


Lunate 


B. Dorsal View 
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Phalanges 


Distal (D) 
Middle (M) 

ProKimal (Pr) 


Metaearpal 


Head 


Shaft (body) 


Base 


Hook of hamate (H) 


Pisiform (P) 


Triquetrum (Tq) 

Styloid proeess 
of ulna (Su) 


Head of ulna (Hu) 



Distal interphalangeal (DIP)\o\n{ 

Proximal interphalangeal (PIP)\oM 
Metaearpophalangeal (MCP)\o\n\. 

Distal phalanx (D) 


Proximal phalanx (Pr) 

Sesamoid bone (F) 

Muscle and soft tissue 

Trapezoid (Td) 

Trapezium (Tz) 

Gapitate (C) 

Seaphoid (S) 

Lunate (L) 

Styloid proeess of radius (Sr) 
Lllnar noteh of radius 



A. Radiograph. B. Three-dimensional eompnter-generated image of B. Anterìor View 

wrist and hand (letters eorrespond to structures labeled in A). 
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r 


lnterosseous metaearpal ligament~A 


Garpometaearpal joint of 5th digit 


MEDIAL 


Lllnar eollateral ligament 

of vvrist joint 


Articular dise 


Styloid proeess of ulna (Su) 



Metaearpal 


Garpometaearpal joint of thumb 


eollateral ligament 



vvrist joint 


LATERAL 


(vvrist) joint 


Styloid proeess of radius (Sr) 


Distal radio-ulnar joint (J) 


Head of ulna (Hu) 


Saeeiform reeess of 
distal radio-ulnar joint 


Radius (R) 


Ulna (U) 

A 



A. Sehematie illastration. B. Goronal MRI. EL, epiphysial line; letters eorrespond to structures labeled in A. 
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Extensor digiti minimi 


Extensor digitorom 
Extensor indieis 


Extensor earpi olnaris 


Styloid proeess 


Fovea 



Extensor pollieis longus 


Head of ulna 


A. Inferior Víew 



Extensor earpi 
radialis longus 

Extensor earpi 
radialis brevis 


Extensor pollieis 
brevis 


Articular dise Ligamentous 


Articular area for lunate 

Dorsal tubercle 
of radius 

Articular area 
for seaphoid 


Ligamentous 

attaehment 


of articular dise 


Abductor pollieis Ligamentous anterior 


longus 


Radius 


border of articular dise 

B. Inferíor Víew 



Styloid proeess of radius 


Perforation 


Transverse earpal ligament (flexor retinaculum) 


Flexor earpi 
radialis tendon 


Garpal tunnel 


Pisiform 


MEDIAL 


Lunate 


Triquetrum 


Styloid proeess of ulna 


Articular dise 


Ligamentous anterior 
border of articular dise 



e. Anterior View 


LATERAL 


membrane 


Synovial fold 
Styloid proeess of radius 


Distal end of radius 


Pronator quadratus 


■ ,-r' 




A. Distal ends of radius and ulna shovving grooves for tendons on the posterior aspeets. B. Articular dise. The 
articular dise unites the distal ends of the radius and ulna; it is fibrocartilaginous at the triangular area betvveen 
the head of the ulna and the lunate bone, but ligamentous and pliable elsevvhere. The cartilaginous part of 
the articular dise eommonly has a fissure or perforation, as shovvn here, assoeiated with a roughened surface 
of the lunate. C. Articular surface of the radioearpal joint, which is opened anteriorly. The lunate articulates 
with the radius and articular dise; only during adduction of the wrist does the triquetrum eome into articulation with 
the dise. 
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Deep braneh of ulnar nerve 


Deep braneh of ulnar artery 


MEDIAL 


Pisiform 


Triquetrum 


Ligamentous border of articular dise 


Styloid proeess of ulna 


Distal radio-ulnar joint 


Saeeiform reeess of distal radio-ulnar joint 


A. Anterior View 



Lunate 


Flexor retinaculum 
(transverse earpal ligament) 


Trapezium 

Median nerve 

Tubercle of seaphoid 

Palmar ligament 

Radial artery 


interearpal Joint 

Palmar radioearpal ligaments 


Styloid proeess of radius 

Radioearpal (wrist) Joint 


Tendon of abductor pollieis longus 


LATERAL 


!V 


V. 


4 


Flexor retinaculum (transverse earpal ligament) 


Garpal tunnel 


Hook of hamate 


MEDIAL 


Hamate (H) 


Triquetrum 


Pisiform 


Flexor earpi ulnaris 


B. Anterior View, Right Limb 


Tubercle of trapezium 


Trapezium (Tz) 


Median nerve 
Trapezoid (Td) 


Gapitate (C) 


Synovial fold 



Lunate (L) 


LATERAL 


Seaphoid (S) 


Radius 



Flexor earpi radialis 


Flexor retinaculum 



RADIOeARPAL (VVRIST) AND MIDOARPAL (TRANSVERSE CARPAL) JOINT 


A. Ligaments. The hand is foreibiy extended. The paimar radioearpai iiga- 
ments pass from the radios to the two rows of earpai bones; they are strong 
and direeted so that the hand moves with the radios doring sopination. 

B. Artieoiar sorfaees of midearpai (transverse earpai) joint, opened anterioriy. 
• The fiexor retinacuium (transverse earpai iigament) is cut; the proximai 

part of the iigament, which spans from the pisiform to the seaphoid, is 


reiativeiy weak; the distai part, which passes from the hook of the hamate 
to the tubercie of the trapeziom, is strong. 

• The opposed bones have sinuous surfaces: the trapezium and trapezoid 
together form a eoneave, ovai surface for the seaphoid, and the eapitate 
and hamate together form a convex surface for the seaphoid, iunate, and 
triquetrum. 
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MEDIAL 


5th metaearpal 


Trapezoid (Td) 


Trapezium (Tz) 


Hamate [H) 


Hook of 
hamate (HH) 

Pisiform (P) 


A 



LATERAL 


1 st metaearpal 


Triquetrum (Tq) 


Lunate (L) 


Radius 


Anterior Víew, Right Limb 



Garpal bones: 


Distal row 


Proximal row 



GARPAL BONES AND BASES OF METAGARPALS 


A. Open interearpal and earpometaearpal (CMC) joints. The dorsal ligaments 
remain intaet, and all the joints have been hyperextended, permitting stndy of 
artienlar faeets. B. Diagram of the artieolar snrfaees of the CMC joints (letters 
refer to structures labeled in A). 

The eapitate articulates with three metaearpals (2nd, 3rd, and 4th). 

The 2nd metaearpal articulates with three earpals (trapezium, trapezoid, 
and eapitate). 

The 1st CMC joint is saddle-shaped and espeeially mobile, allowing oppo- 
sition of thethumb; the 2nd and 3rd CMCjoints have interloeking surfaces 


and are praetieally immobile; and the 4th and 5th are hinge-shaped syno- 
vial joints with limited movement. 

Anterior disloeation of the Innate is a serious injury that usually results 
from a fall on the extended wrlst. The lunate Is pushed to the palmar sur- 
faee of the wrlst and may eompress the median nerve and lead to earpal 
tunnel syndrome. Because of poor blood supply, avasenlar neerosis of 
the lunate may occur. 
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ProKimal interphalangeal joint 


Middle phalanx 


Gollateral ligament 


Gollateral ligament 


ProKimal phalanx 


Gollateral 

lígament 


“Gordlike” part 


“Fanlike” part 


Palmar ligament (plate) 



Metaearpal 


A 






>* 




Wi-"/ 


Distal phalanx 






B 







Distal interphalangeal joint 



Gollateral ligament 


Palmar ligament (plate) 



Lateral Víews of Right 3rd Digit 



eOLLATERAL LIGAMENTS OF METAGARPOPHALANGEAL AND 
INTERPHALANGEAL JOINTS OFTHIRD DIGIT 


A. Extended metaearpophalangeal (MCP) and dlstal Interphalangeal (IP) jolnts. B. Flexed Interphalangeal 
jolnts. e. Flexed MCP jolnt. 

• A flbroeartllaglnons plate, the palmar llgament, hangs from the base of the proxlmal phalanx; Is flxed to 
the head of the metaearpal by the vveaker, fanllke part of the eollateral llgament (A); and moves llke a vlsor 
aeross the metaearpal head (C). The IP jolnts have slmllar palmar llgaments. 

• The extremely strong, eordllke parts of the eollateral llgaments of thls jolnt (A and B) are eeeentrleally 
attaehed to the metaearpal heads; they are slaek dnrlng extenslon and taut dorlng flexlon (C), so the flngers 
eannot be spread (abducted) unless the hand Is open; the IP jolnts have slmllar eollateral llgaments. 

Skier’s thumb refers to the rupture or ehronie laxity of the eollateral ligament of the Ist metaearpopha- 
langeal joint. The injury results from hyperextension of the joint, which occurs when the thumb is held by 
the ski pole while the rest of the hand hits the ground or enters the snow. 
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TABLE 6.16 LESIONS OF NERVES OF OPPER LIMB 



CMC, earpometaearpal joint; MP, metaearpophalangeal joint; PIP, proximal interphalangeal joint; DIP, distal interphalangeal joint. 







































FUNCTION OF HAND: GRIPS AND PINGHES 






A. Lateral view 


B. Anterior view 


C. Mediai view 




D. Mediai view 


E. Mediai view 



F. Mediai view 



G. Anteriorview 



H. Anterior view 



I. Laterai view 



FUNCTIONAL POSITIONS OF HAND 


A. Gylindrieal (povver) grasp. VVhen grasping an objeet, the metaearpopha- 
langeal and interphalangeal joints are flexed, but the radioearpal joints are 
extended. VVithont wrist extension the grip is weak and insecure. B. Hook 
grasp. This grasp involves primarily the long flexors of the fingers, which are 


flexed to a varying degree depending on the size of the objeet. C. Tripod (three- 
jaw chuck) pineh. D. and E. Fingertip pineh. F. Rest position of hand. Gasts 
for fractures are applied most often with the hand in this position. G. Loose 
eylindrieal grasp. H. Firm eylindrieal (power) grasp. I. Dise (power) grasp. 
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IMAGING AND SEGTIONALANATOMY 






ANTERIOR 


ANTERIOR 



B 



POSTERIOR 


ANTERIOR 


POSTERIOR 


Key for A, B, and C: 

BB 

Bieeps braehii 

BC 

Braehialis 

BR 

Braehioradialis 

BS 

Basilie Vein 

BV 

Braehial vessels and nerves 

CV 

eephalie vein 

D 

Deltoid 

F 

Fat in axilla 

H 

Humerus 

L 

Lung 

LAT 

Lateral head of trieeps braehii 

LHB 

Long head of bieeps braehii 

Ll 

Lateral intermuscular septum 

LT 

Long head of trieeps braehii 

Ml 

Medial intermuscular septum 

MT 

Medial head of trieeps braehii 

PMi 

Peetoralis minor 

PMj 

Peetoralis major 

SA 

Serratus anterior 

SC 

Subscapularis 

SHB 

Short head of bieeps braehii 

T 

Deltoid tuberosity 

TL 

Teres major and latissimus 


dorsi 

TM 

Teres minor 

TR 

Trieeps braehii 


A 


B 


C 



c 



POSTERIOR 



TRANSVERSE (AXIAL) MRIs OF ARM 


A. Transverse MRI throngh the proximal arm. B. Transverse MRI thoogh the middle of the arm. C. Transverse 
MRI throogh the distal arm. 
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IMAGING AND SEGTIONAL ANATOMY 


POSTERIOR 


Radius 


□ Extensor-supinator eompartment 

□ Flexor-pronator eompartment 


A. Anterosuperior View 



lnterosseous 

membrane 


ANTERIOR 


Fiexors: 

1 

Pronator teres 

2 

Flexor earpi radialis 

3 

Palmaris longus 

4 

Flexor earpi ulnaris 

5 

Flexor digitorum superficialis 

6 

Flexor digitorum profundus 

7 

Flexor pollieis longus 

Extensors: 

8 

Braehioradialis 

9 

Extensor earpi radialis longus 

10 

Extensor earpi radialis brevis 

11 

Extensor digitorum 

12 

Extensor digiti minimi 

13 

Extensor earpi ulnaris 

14 

Abductor pollieis longus 

15 

Extensor pollieis brevis 

16 

Extensor pollieis longus and 


extensor indieis 



Posterior interosseous 


B. Transverse Seetion 



(subcutaneous) border of ulna 


lnterosseus membrane 


Antebraehial faseia 


Anterior interosseous 
nerve and artery 


Basilie vein 


Dlnar nerve 


Superficial 
braneh of 
radial nerve Gephalie vein 


Radial artery 



TRANSVERSE SECTI0NS AND TRANSVERSE (AXIAL) MRIs OF FOREARM 


A. Stepped transverse seetions of the anterior and posterior eompartments. B. Gontents of the anterior and 
posterior eompartments. 
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ANTERIOR 


LATERAL 




POSTERIOR 


ANTERIOR 


LATERAL 




POSTERIOR 



Key for C, 0, and E: 

AN Anconeus 

APL Abductor pollieis longus 

AV Anterior interosseous vessels and 

nerve 

BB Bieeps braehii 

BR Braehioradialis 

BV Braehial vessels 

ev Gephalie vein 

ECRB Extensor earpi radialis brevis 

ECRL Extensor earpi radialis longus 

ECU Extensor earpi ulnaris 

ED Extensor digitorum 

EPB Extensor pollieis brevis 

EPL Extensor pollieis longus 

FCR Flexor earpi radialis 

FCU Flexor earpi ulnaris 

FDP Flexor digitorum profundus 

FDS Flexor digitorum superficialis 

FPL Flexor pollieis longus 

INT lnterosseous membrane 

PQ Pronator quadratus 

PT Pronator teres 

R Radius 

RV Radial vessels 

SP Supinator 

U Ulnar 

UN Ulnar vessels and nerve 


ANTERIOR 


MEDIAL 


LATERAL 


E 



MEDIAL 


POSTERIOR 



TRANSVERSE SECTI0NS AND TRANSVERSE (AXIAL) MRIs OF FOREARM 

(eONTINOED) 


e. Transverse MRI throngh the proximal forearm. D. Transverse MRI throngh the middle forearm. E. Transverse 
MRI throngh the distal forearm. 
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IMAGING AND SEGTIONAL ANATOMY 




Pisiform (P) 


Flexor retinaculum 


A. Transverse MRI 



B. Goronal MRI 




TRANSVERSE (AXIAL) SEGTION AND MRIsTHROUGH CARPALTUNNEL 


A. Transverse MRI throngh the proximal earpal tonnel (numbers and letters in MRIs refer to structures in D). 

B. Goronal MRI of wrist and hand showing the course of the long flexor tendons in the earpal tunnel (numbers 
and letters in MRIs refer to structures in D). FT, long flexor tendons in earpal tunnel; TH, thenar muscles; P, 
pisiform; H, hook of hamate; Tm, trapeziom; /, interossei, A-E, proximal phalanges. 


















Upper Limb 

IMAGING AND SEGTIONAL ANATOMY 



C. Transverse MRI 



Ulnar 

nerve 


FDS (1 -4) 
FDP (1-4) 


Common synovial sheath 

of FDS and FDP 


Hamate 


Ulnar 


Garpal tunnel 


Flexor retinaculum 


Median nerve 



Gapitate 


Flexor earpi 
radialis 


Flexor pollieis 
longus 


Trapezium 


Trapezoid 


Flexor retinaculum (2) 


muscles (5) 


Ulnar nerve 


earpi radialis (6) 
Trapezium (Tm) 


Flexor digitorum superficialis (18) 

Hook of hamate (HH) 


Flexor digitorum profundus (17) 


Hypothenar muscles (16) 


Extensor earpi ulnaris (15) 


Extensor digiti minimi 


D. Transverse Seetion 



Extensor pollieis brevis (7) 
Abductor pollieis longus (8) 


Extensor pollieis longus (9) 


Radial artery (10) 


Trapezoid (Tz) 


radialis, longus (11) 


Gapitate (C) 


Extensor indieis 



TRANSVERSE (AXIAL) SECTI0N AND MRIsTHROOGH CARPALTUNNEL 

(eONTINOED) 


e. Transverse MRI throagh the distal earpal tonnel (numbers and letters in MRIs refer to structures in D). 
D. Transverse seetion of earpal tunnel through the distal row of earpal bones. 
































IMAGING AND SEGTIONAL ANATOMY 



Flexor digitorum superficialis (10) 


Adductor pollieis (AD) 


Flexor digitorum profundus (9) 


longus (4) 


Abductor pollieis brevis (5) 


Opponens pollieis 


Abductor digiti minimi (8) 


Opponens digiti minimi 


5th metaearpal (V) 

3rd palmar interosseous (P3) 

4th dorsal interosseous (D4) 

2nd palmar interosseous (P2) 

4th metaearpal 
3rd dorsal interosseous 


A. Transverse Seetion 



Prineeps pollieis arteries 


1 st metaearpal (I) 
Sesamoid bone (6) 


Extensor pollieis longus 


Flexor pollieis brevis 


Dorsalis pollieis artery 


dorsal interosseous (D1) 


indieis artery 


Extensor tendons 


3rd metaearpal (III) 
Subaponeurotic areolar 


2nd dorsal interosseous (D2) 




B. Transverse MRI 



TRANSVERSE SECTI0N AND MRITHROUGH PALM (METACARPALS) AT LEVEL OF ADDUCT0R POLLIdS 




















Cranium 

612 

Faee and Sealp 

632 

Meninges and Meningeal Spaees 

641 

Granial Base and Granial Nerves 

646 

Blood Supply of Brain 

652 

Orbit and Eyeball 

656 

Parotid Region 

668 

Temporal Region and Intratemporal 


Fossa 

670 

Temporomandibular Joint 

678 

Tongue 

682 

Palate 

688 

Teeth 

691 

Nose, Paranasal Sinuses, and 


Pterygopalatine Fossa 

696 

Ear 

709 

Lymphatie Drainage of Head 

722 

Autonomic Innervation of Head 

723 

Imaging of Head 

724 

t 

Neuroanatomy: Overvievv and Ventricular 


System 

728 

Teleneephalon (Cerebrum) and 


Dieneephalon 

731 

Brainstem and Cerebellum 

740 

Imaging of Brain 

746 

























CRANIUM 



Anteriorfontanelle 


Internasal suture 


lntermaxillary suture 



A. Anterior Víew 


Frontal (metopie) suture 


Frontal bone 


Orbital eavity 


Maxilla 


-Mandible 


Mandibular symphysis 



B. Anteroposteríor Víew 


Parietal 


Anterior fontanelle 


Oeeipital bone 


Posterolateral fontanelle 


e. Lateral View 



Temporal 


mandible 


Frontal eminenee 


Anterolateral fontanelle 


Zygomatie bone 

— Maxilla 


Mandible 



CRANIUM AT BIRTH AND IN EARLY CHILDH00D 


A. Cranium at birth, anterior aspeet. B. Radiograph of GVj-month-oid ehiid. 
e. Cranium at birth, iaterai aspeet. 

eompared with the aduit skuii (Figs. 7.2-7.4): 

• The maxiiia and mandibie are proportionateiy smaii. 


• The mandibniar symphysis, which eioses during the seeond year, and the 
frontai suture, which eioses during the sixth year, are stiii open (unfused). 

• The orbitai eavities are proportionateiy iarge, but the faee is smaii; the 
faeiai skeieton forming oniy one eighth of the whoie eraninm, whiie in the 
aduit, it forms one third. 
















Head 

CRANIUM 



Key for B, E and F 

A 

Angle of mandible 

B 

Body of mandible 

e 

Goronal suture 

F 

Frontal bone 

L 

Lambdoid suture 

M 

Mandibular symphysis 

0 

Oeeipital bone 

P 

Parietal eminenee 

S 

Sagittal suture 

SP 

Sphenoid 

T 

Temporal bone 

X 

Maxilla 

Y 

Mastoid proeess 

Z 

Zygomatie bone 

Arrovvheads = Membranous outline 
of parietal bone 


Frontal (metopie) suture 


Frontal eminenee 


Frontal bone 


Parietal bone 


Anterior fontanelle 



Goronal suture 


Sagittal suture 


Paríetal emínenee 


Posterior fontanelle 


suture 


D. Snperíor View 




E. Lateral Víew 


F. Lateral Víew 


CRANIUM AT BIRTH AND IN EARLY CHILDH00D (CONTINUED) 




7.1 


D. Cranium at birth, saperior aspeet. E. Radiograph of BV^-month-oid ehiid. 
F.Three-dimensionai computer-generated images of 3-year-oid ehiid’s cranium. 
• The parietai eminenee is a shaiiovv, ronnded eone. Ossifieation, vvhieh 
starts at the eminenees, has not yet reaehed the nitimate four angies of 


the parietai bone; aeeordingiy, these regions are membranous, and the 
membrane is biended with the pericranium externaiiy and the dura mater 
internaiiy to form the fontaneiies. The fontaneiies are usuaiiy eiosed by the 
seeond year. There is no mastoid proeess untii the seeond year. 













CRANIUM 


Temporal lines 


Temporal fossa 


Zygomatie areh 


A. Anterior Víew 



Remains of frontal suture 


Glabella 


Nasion 


Internasal suture 


Perpendicular plate of ethmoid 


Ramus of mandible 


Angle of mandible 


Inferior border of mandible 


Vomer 


Anterior nasal spine 


lntermaxillary suture 


Site of mandibular symphysis 


Mental protuberance 


7.2 


CRANIUM, FAeiAL (FRONTAL) ASPECT 


A. Formations of the bony eraninm. B. Bones of eraninm and their featnres. The individnai bones forming the 
eraniom are eoior eoded. For the orbitai eavity, see aiso Figore 7.36A. 




















Head 

CRANIUM 


Frontal eminenee 


Superciliary areh 


Supra-orbital margin 


Zygomatie proeess of frontal bone 


Frontal proeess of zygomatie bone 


Frontal proeess of maxilla 


Infra-orbital margin 


Inferìor eoneha 


Alveolar proeess of niaxilla 


Maxíllary teeth 
Mandibnlar teeth 


Alveolar proeess of mandible 


B. Anterior View 



Supra-orbital foramen/noteh 


Orbitai eavity 


Laerimai bone 


Nasai bone 


Zygomatieofaeial foramen 


Infra-orbital foramen 


Nasal eavity 


Vomer 


Ganine fossa 


Ineisive fossa 


Ramus of mandible 


Body of mandibie 


Oblique line 


Mental foramen 


Bones: 





Ethmoid 

Frontal 

Inferior eonehae 

Laerimal 

Mandible 

Maxilla 

Nasal 



n Parietal 
Sphenoid 
Temporal 
Vomer 
Zygomatie 




CRANIUM, FAeiAL (FRONTAL) ASPECT (CONTINUED) 


Extraction of teeth causes the alveolar bone to resorb In the affeeted reglons(s). Follovvlng eomplete loss 
or extractlon of maxlllary teeth, the soekets begln to flll In wlth bone, and the alveolar proeess beglns to 
resorb. Slmllarly, extractlon of mandlbular teeth causes the bone of the alveolar proeess to resorb. The 
mental foramen may eventually lle near the superlor border of the body of the mandlble. In some eases, 
the mental foramlna dlsappear, exposlng the mental nerves to lnjury. 



















































CRANIUM 



Lambda* 


Asterion* 


Orbìtomeatal 

plane 


Bregma 


* 











■■' í'L^eJ' 

- ■ í. 


Pterion* 



Glabella 
Superciliary areh 


Nasion* 


Nasal bone 


Laerlmal 


bone 


Temporal fossa 


External aeonstle meatns 


Zygomatieofaeial foramen 


ygomatle areh 


Anterior nasal spine 


Infra-orbltal foramen 


Temporomandlbnlar jolnt 


Mastold proeess 


Stylold proeess 


Gondylar proeess of mandible 


Mandibular noteh 


* Sutural Interseetlons 


Angle of mandlble 


Ramus of mandlble 


Mental 

protuberance 


A. Lateral Vlew 


Body of mandlble 


Inferior border of mandible 



CRANIUM, LATERAL ASPECT 


A. Bony cranium. B. Cranium with bones eoior eoded. The eraninm is in the 
anatomieai position when the orbitomeatai piane is horizontai. C. Bnttresses 
of eraninm. The bnttresses are thieker portions of eraniai bones that transfer 
forees around the weaker regions of the orbits and nasai eavity. 

The convexity of the neurocranium (brainease) distributes and 
thereby minimizes the effeets of a blow to it. However, hard blows to the 


head in thin areas of the cranium (e.g., in the temporal fossa) are likely to 
produce depressed fractures, In whlch a fragment of bone Is depressed 
lnward, eompresslng and/or lnjurlng the braln. In comminuted fractures, 
the bone is broken into several pieees. Linear fractures, the most fre- 
quent type, usually occur at the point of impaet, but fracture lines often 
radiate away from it in two or more direetions. 
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Superior and inferiortemporal lines 


Squamous part of temporal bone 


Goronal suture 


Parietal eminenee 


Supramastoid erest 


Lambdoid suture 


Superior nuchal line 


External oeeipital 
protuberance 


Orbitomeatal plane 


Sutural 


Mastoid part of temporal bone 


Tympanie part of temporal bone 


Zygomatie proeess 



Goronoid proeess of mandible 


Bones: 





Ethmoid 

Frontal 

Laerimal 

Mandible 

Maxilla 

Nasal 

Oeeipital 

Parietal 

Sphenoid 

Sutural 

Temporal 

Vomer 

Zygomatie 


Greater wing of sphenoid 


Zygomatie proeess 
of frontal bone 

Frontal proeess 
of zygomatie bone 


Orest of laerimal bone 


Frontal proeess 
of maxilla 


Anterior nasal apertnre 


Oanine fossa 


Alveolar proeess 
of maxilla 


Alveolar proeess of mandible 


Ramus of mandible 


Frontonasal 

buttress 


Mental foramen 


Oblique line 


Zygomatie areh- 
lateral orbital 
margin buttress 


B 


Mental tubercle 


Oeeipital 

buttresses 

e 


Mastieatory 

plates 


Lateral Views 



CRANIUM, LATERAL ASPECT (CONTINUED) 


If the area of the neurocranium is thiek at the site of impaet, the bone usually bends inward without frae- 
turing; however, a fracture may occur some distanee from the site ot direet trauma where the ealvaria is 
thinner. In a contrecoup (counterblow) fraetore, the fracture occurs on the opposite side of the cranium 
rather than at the point of impaet. One or more sutural (aeeessory) bones may be loeated at the lambda or 
near the mastoid proeess. 
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Sagittal suture 


Lambda 


Lambdoíd suture 


Squamous part 
of oeeipital bone 


Parietomastoid suture 


Superior nuchal lìne 


Oeeipitomastoid suture 


A. Posterior View 



/ 


I 






1 


I 




External oeeipital 
protuberance 


Mastoid proeess 


Styloid proeess 
Inferior nuchal 


Oeeipital 


Goronal suture 


Inferior temporal 

line 


Bones in A, B & D 






Frontal 

Mandible 

Oeeipital 

Parietal 

Sphenoid 

Sutural 

Temporal 


External oeeipital erest 


Superiortemporal line 


Sagittal suture 


B. Superior View 



Bregma 


Parietal 

eminenee 


Lambda 


Lambdoid suture 



CRANIUM, OeeiPITAL ASPECT, CALVARIA, AND ANTERIOR PART OF POSTERIOR ORANIAL FOSSA 


A. The lambda, near the eenter ot this convex snrfaee, is loeated at the junc- 
tion of the sagittal and lambdoid sutures. B. The roof of the neurocranium, or 
ealvaria (skullcap), is formed primarily by the paired parietal bones, the frontal 
bone, and the oeeipital bone. 


Premature closure of the eoronal suture results in a high, tovver- 
iike cranium, eaiied oxycephaly or turricephaly. Premature ciosure of 
sutures usuaiiy does not affeet brain deveiopment. When premature eio- 
sure occurs on one side oniy, the cranium is asymmetrieai, a eondition 
knovvn as plagioeephaly. 
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Parietal foramen 



Sagittal suture 


Oeeipital eondyle 

Foramen magnum 


Hypoglossal 

eanal 


proeess 


e. Posteríor View 


Posterìor elinoid proeess 


Dorsum sellae 


Superior orbital fissure 


Groove for trigeminal nerve 


Internal acoustic meatus 


Clivus 


Pit for ganglion of glossopharyngeal 
nerve/eoehlear aquaduct 

Jugular foramen 


Basilar part 
of oeeipital bone 


Jugular foromen 


D. Posterior View 



Grooves for: 

Superior petrosal 
sinus 

Inferior petrosal 
sinus 

Sigmoid sinus 



CRANIUM, OeeiPITAL ASPECT, CALVARIA, AND ANTERIOR PART OF POSTERIOR ORANIAL FOSSA (CONTINUED) 


e. and D. Cranium after removal of squamous part of oeeipital bone. Prematnre elosnre of the sagittal suture, in which the anterior fonta- 

• The dorsum sellae projeets from the body of the sphenoid; the posterior nelle is small orabsent, results in a long, narrow, wedge-shaped cranium, 

elinoid proeesses form its superolateral eorners. a eondition ealled seaphoeephaly. 

• The clivus is the slope deseending from the dorsum sellae to the foramen 
magnum. 

• The grooves for the sigmoid sinus and inferior petrosal sinus lead inferiorly 
tothejugularforamen. 
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Ineisive foramen 


Palatine proeess of maxilla 


Greater palatine foramen 


Lesser palatine foramen 


Hamulus of medial pterygoid plate 


Pterygoid fossa 


Vomer 


Seaphoid fossa 


Foramen spìnosnm 


Mandìbnlar fossa 


Styloid proeess 

Tympanie plate 


Stylomastoid foramen 


Mastoid proeess 


Oeeipital groove 
(for oeeipital artery) 



Horizontal plate of palatine bone 


Posterior nasal spine 


Zygomatie areh 
Infratemporal fossa 


Foramen ovale 


Bony part of pharyngotympanie 
(auditory) tube 


Spine of sphenoid 


Foramen lacerum 


Garotid eanal 


Jugular foramen 


Oeeipital eondyle 


Mastoid noteh 

(for posterior belly of digastrie) 


Gondylar eanal 


External oeeipital erest 


Inferior nuchal line 


Superior nuchal line 


External oeeipital protuberance 


A. Inferior View 


7.5 


CRANIUM,INFERIORASPECT 


A. Bony eraninm. B. Diagram of eraniom with bones eoior eoded 


TABLE 7 .1 FORAMINA AND OTHER APERTORES OF ORANIAL FOSSAE, AND OONTENTS (SEE FIGS. 7.2-7.6) 


Foramen cecum: Nasal emissary vein (1% of population) 

Optie eanals: Optie nerve (CN II) and ophthalmie arteries 

Gribriform plate: Olfaetory nerves (CN I) 

Superior orbital fissure: Ophthalmie veins; ophthalmie nerve (CN V^); CN III, IV and VI; and 
sympathetie fibers 

Anterior and posterior ethmoidal foramina: Vessels and nerves with same names 

Foramen rotundum: Maxillary nerve (CN V^) 
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Palatine suture 


Alveolar proeess 


Horizontal plate 



Hamulus 
medial pterygoid plate 


Lateral pterygoíd plate 


Medial pterygoíd plate 


Foramen spinosum 


Pterygoíd eanal 


External acoustic meatus 


Jugular proeess 


Jugular foramen 


Oeeipital eondyle 


Vomer 


Inferior nuchal 




Zygomatie proeess 
Articular tubercle 


Mandibular fossa 


- Styloíd proeess 


Basilar part of oeeipital bone 


Pharyngeal tubercle 


Mastoid proeess 


Foramen magnum 


Squamous part 
of oeeipital bone 


External oeeipital 
protuberance (inion) 


B. InferíorVievv 


7.5 


CRANIUM, INFERIOR ASPECT (CONTINUED) 


TABLE 7.1 FORAMINA AND OTHER APERTDRES OF ORANIAL FOSSAE, AND OONTENTS (SEE FIGS. 7.2-7.6) (OONTINDED) 


Foramen ovale: Mandibular nerve (CN V^) and aeeessory meningeal artery 

Jugular foramen: CNIX, X, and XI; superior bulb of internal jugular vein; inferior petrosal and sigmoid 
sinuses; meningeal branehes of aseending pharyngeal and oeeipital arteries. 

Foramen spinosum: Middle meningeal artery/vein and meningeal braneh of CN 

Hypoglossal eanal: Hypoglossal nerve (CN XII) 

Foramen laeerom^: Deep petrosal nerve, some meningeal arterial branehes and small 
veins. 

Foramen magnum: Spinal eord; spinal aeeessory nerve (CN XI); vertebral arteries; internal vertebral 
venous plexus. 

Groove of greater petrosal nerve: Greater petrosal nerve and petrosal braneh of middle 
meningeal artery 

eondylar eanal: Condyloid emissary vein (passes from sigmoid sinus to vertebral veins in neek) 

Garotid eanal: Internal earotid artery and aeeompanying sympathetie and venous plexuses 

Stylomastoid foramen: Faeial nerve (CN VII) 

Internal acoustic meatus: Faeial nerve/ intermediate nerve (CN VII); vestibulocochlear 
nerve (CN VIII); labyrinthine artery 

Mastoid foramina: Mastoid emissary vein from sigmoid sinus and meningeal braneh of oeeipital artery 


^The internal earotid artery and its aeeompanying sympathetie and venoos plexuses actually pass horizontally aeross (rather than vertieally through) the area of the foramen lacerum, an artifaet of dry erania, vvhieh is elosed by 
eartilage in life. 
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Orbital part of frontal bone 


Orista galli 


eribriform plate 


Lesser wing 


Optie 


Anterior elinoid proeess 


Groove for middle meningeal artery 


Posterior elinoid proeess 


Groove 

for 


Inferior 
petrosal sinus 

Superior 
petrosal sinus 


Sigmoid sinus 


Transverse 


(Groove for) 



Greater wing 


Dorsum sellae 


of 

sphenoid bone 


Squamous part 


Petrous part 


of 

temporal bone 


Basilar part 


Lateral part 


Squamous part 


of 

oeeipital bone 


oeeipital protuberance 



INTERIOR OFTHE CRANIAL BASE 


A. Bony eranial base. B. Diagrammatie eranial base with bones eolor eoded. 

In A: 

• Three bones eontribnte to the anterior eranial tossa: the orbital part ot the frontal bone, the eribriform plate 
of the ethmoid, and the lesser wing of the sphenoid. 

• The four parts of the oeeipital bone are the basilar, right and left lateral, and squamous. 

• Fractures in the floor of the anterior eranial fossa may involve the eribriform plate of the ethmoid, 
resulting in leakage of CSF through the nose (CSF rhinorrhea). CSF rhinorrhea may be a primary 
indieation of a eranial base fracture which inereases the risk of meningitis, because an infeetion could 
spread to the meninges from the ear or nose. 
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erìbrìform plate 


eribiform foramina 


Ethmoidal foramina 


Ethmoidal spine 


Preehiasmatie groove 


Tuberculum sellae 


Hypophysial fossa 


Posterior elinoid proeess 


Dorsom sellae 


Foramen laeerom 


Clivus 


Jugular foramen 


Jugular tubercle 


eerebellar fossa 


Optie eanal 


Superíor orbital fissure 



Anterior elinoid proeess 


Foramen rotundum 


Garotid groove 


Foramen ovale 


Foramen spinosum 


Groove for 

greater petrosal nerve 


Arcuate eminenee 


Internal acoustíc meatus 


Hypoglossal eanal 


Groove for sígmoid sínus 


Foramen magnum 


Inner table of bone 


Groove for transverse sinus 


Outer table of bone 


Internal oeeipital 


Internal oeeipital erest 


B. SuperiorVíew 




INTERIOR OF THE CRANIAL BASE (CONTINUED) 


In B, note the follovving midline featores: 

• In the anterior eranial fossa, the frontal erest and erista galli for anterior attaehment of the falx eerebri have 
betvveen them the foramen eeeom, vvhieh, doring development, transmits a vein eonneeting the soperior 
sagittal sinus vvith the veins of the frontal sinus and root of the nose. 

• In the middle eranial fossa, the tuberculum sellae, hypophysial fossa, dorsum sellae, and posterior elinoid 
proeesses constitute the sella turcica (L. Turkish saddle). 

• In the posterior eranial fossa, note the clivus, foramen magnum, internal oeeipital erest for attaehment of 
the falx eerebelli, and the internal oeeipital protuberance, from vvhieh the grooves for the transverse sinuses 
course laterally. 
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CRANIUM 




A. Anteroposterior View 



RADIOGRAPHS OF THE CRANIUM 


A. Postero-anterior (Caldwell) radiograph. This view piaees the orbits eentraiiy 

in the head and is used to examine the orbits and paranasai sinuses. Observe in A: 

• The labeled features include the superior orbital fissure (Sr), lesser wing of the 
sphenoid (S), soperior sorfaee of the petroos part of the temporal bone (T), 
erista galli (C), frontal sinus (F), mandible (MN), maxillary sinus (M), and diploie 
veins (DP). 

• The nasal septum is formed by the perpendicular plate of the ethmoid (E) and the 
vomer (1/); note the inferior and middle eonehae (/) of the lateral wall of the nose. 

• Superimposed on the faeial skeleton are the dens (D) and lateral masses of the 
atlas (/4). 


Beam 
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B. Lateral View 



RADIOGRAPHS OF THE CRANIUM (CONTINUED) 


B. Lateral radiograph of the eraniom. Most of the relatively thin bone of the faeial skeleton (viseeroeraniom) is 
radioloeent (appears blaek). 

• The labeled featores inelode the ethmoidal eells {E), sphenoidal (S) and maxillary (M) sinoses, the hypoph- 
ysial fossa (H) for the pitoitary gland, the petroos part of the temporal bone (T), mastoid eells (Mc), grooves 
for the branehes of the middle meningeal vessels (Mn), anterior areh of the atlas (/1), internal oeeipital 
protoberanee (P), and the nasopharynx (N). 

• The right and left orbital plates of the frontal bone are not soperimposed; thus, the floor of the anterior 
eranial fossa appears as two lines (L). 
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A. Inferìor Víew 


B. Anteríor View 


Key for A and B: Frontal Bone 


EN 

Ethmoidal noteh 

NP 

Nasal part 

SA 

Superciliary areh 

SU 

Supra-orbital margin 

FL 

Fossa for laerimal gland 

NS 

Nasal spine 

SM 

Sphenoidal margin 

TL 

Temporal line 

FS 

Opening of frontal sinus 

OP 

Orbital part 

SN 

Supra-orbital noteh 

TS 

Temporal surface 

GL 

Glabella 

RE 

Root of ethmoid eells 

SO 

Supra-orbital foramen 

ZP 

Zygomatie proeess 





SP 

Squamous part 






C. Posteromedial View D. Lateral View 


Key for C and D: Mandible 





AM 

Angle of mandible 

ML 

Mylohyoid groove 

NM 

Neek of mandible 

AP 

Alveolar part 

MN 

Mandibular noteh 

PF 

Pterygoid fovea 

CP 

Goronoid proeess 

MS 

Mental (genial) spines 

RM 

Ramus of mandible 

HM 

Head of mandible 

MT 

Mental foramen 

SL 

Sublingual fossa 

Ll 

Lingula 

NF 

Mandibular foramen 

SM 

Submandibular fossa 



MANDIBLE, MAXILLA, FRONTAL, ETHMOID, AND LAGRIMAL BONES 


A. and B. Frontal bone. C. and D. Mandíble. 
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E. Anterior View 



F. Posterior View 



G. Soperior View 


Key for E-G: Ethmoid Bone 





AC Ala of erista galli 

EB 

Ethmoidal bulla 

OP 

Orbital plate 

CG erista galli 

EL 

Ethmoidal labyrinth (eells) 

PP 

Perpendicular plate 

CP eribriform plate 

MC 

Middle nasal eoneha 

se 

Superior nasal eoneha 



H. Anterior View 


Key for H: Palatine Bone 


HP Horizontal plate 

PP Perpendicular plate 

NC Nasal erest 

PY Pyramidal proeess 

OP Orbital proeess 




I. Laterai View 


Key for I: Maxiiia and Nasai Bone 


AN 

Anterior nasal spine 

LG 

Laerimal groove 

AP 

Alveolar part 

NB 

Nasal bone 

AS 

Anterior surface 

OS 

Orbital surface 

FP 

Frontal proeess 

TM 

Tuberosity 

IT 

Infratemporal surface 

ZP 

Zygomatie proeess 



MANDIBLE, MAXILLA, FRONTAL, ETHMOID, 
AND LAGRIMAL BONES (CONTINUED) 


E.-G. Ethmoid bone. H. Laerimal bone. I. Maxilla 
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A. Lateral Wall of Nose, Medial View 



B. Infratemporal Regíon, Inferolateral View 


Key for A: Lateral Wall of Nose 

C0 Ghoana (posterior nasal apertore) 

HP Horizontal plate of palatine bone 

IC Inferior nasal eoneha 

IS ineisive eanal 

IM Inferior nasal meatos 

MC Middle nasal eoneha 

MM Middle nasal meatos 

PH Pterygoid hamulus 

PM Palatine proeess of maxilla 

OS Orbital surface of frontal bone 

PA Piriform aperture 

PM Palatine proeess of maxilla 

se Superior nasal eoneha 

SE Spheno-ethmoidal reeess 

SF Sphenopalatine foramen 

SM Superior nasal meatus 

SS Sphenoidal sinus 


Key for B: Infratemporal Region 

PF Pterygopalatine fossa 

MF Mandibular fossa 

AT Articular tubercle 

ZPT Zygomatie proeess of temporal bone 

ee Oarotid eanal 

FL Foramen lacerum 

ZF Zygomatieofaeial foramen 

PQ Petrosquamous fissure 

TG Tegmen tympani 

TT Temporal bone (tympanie part) 

ZB Zygomatie bone 

MX Maxilla 

lOF Inferior orbital fissure 

PMF Pterygomaxillary fissure 

ZPM Zygomatie proeess of maxilla 
EM External acoustic meatus 

GW Greater wing of sphenoid 

LP Lateral pterygoid plate 

MP Medial pterygoid plate 

SY Stylomastoid foramen 



LATERALVVALL OF NOSE AND INFRATEMPORAL REGION 


A. Lateral wall of nose. B. Infratemporal reglon. 
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A. Lateral View 


B. Medíal View 




C. Superior View 


D. Inferior View 


Key for A-D: Temporal Bone 





AE 

Arcuate eminenee 

MF 

Mandibular fossa 

SM 

Sphenoid margin 

AT 

Articular tubercle 

MM 

Groove for middle meningeal artery 

SP 

Styloid proeess 

CC 

earotid eanal 

MN 

Mastoid noteh 

SS 

Groove for sigmoid sinus 

C0 

eoehlear canaliculus 

MP 

Mastoid proeess 

SY 

Stylomastoid foramen 

EM 

External acoustic meatus 

OB 

Oeeipital border 

TC 

Tympanie canaliculus 

GM 

Groove for middle temporal artery 

PB 

Parietal border 

TP 

Temporal bone (petrous part) 

GP 

Hiatus for greater petrosal nerve 

PN 

Parietal noteh 

TS 

Temporal bone (squamous part) 

GS 

Groove for superior petrosal sinus 

PT 

Petrotympanie fissure 

TT 

Temporal bone (tympanie part) 

IC 

Internal acoustic meatus 

se 

Supramastoid erest 

ve 

Vestibular canaliculus 

JF 

Jugular fossa 

SF 

Subarcuate fossa 

ZP 

Zygomatie proeess 


TEMPORAL BONE 


7.10 
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A. Posterìor Vìew 



B. Anterìor Vìew 


Key for A-D: Sphenoìd Bone 





AC 

Anterior elinoid proeess 

FO 

Foramen ovale 

GW0 

Greater wing (orbital surface) 

CG 

earotid sulcus 

FR 

Foramen rotundum 

GWT 

Greater wing (temporal surface) 

CS 

Preehiasmatie sulcus 

FS 

Foramen spinosum 

H 

Hypophysial fossa 

DS 

Dorsum sellae 

GWC 

Greater wing (eerebral surface) 

LP 

Lateral pterygoid plate 

ES 

Ethmoidal spine 

GWI 

Greater wing (infratemporal surface) 

LW 

Lesser wing 



7.11 


SPHENOID BONE 
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C. Superìor Vìew 



D. Inferìor View 


Key for A-D: Sphenoíd Bone (Continued) 

MP Medial pterygoid plate 

PL 

Posterior elinoid proeess 

SP 

Spine of sphenoid bone 

0C 

Optie eanal 

PN 

Pterygoid noteh 

SS 

Sphenoidal sinus (in body of sphenoid) 

PC 

Pterygoid eanal 

PP 

Pterygoid proeess 

TS 

Tuberculum sellae 

PF 

Pterygoid fossa 

se 

Seaphoid fossa 

VP 

Vaginal proeess 

PH 

Pterygoid hamulus 

SF 

Superior orbital fissure 




r 


7.11 


SPHENOID BONE (CONTINUED) 
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Aurìcularìs superior 


Temporal faseia 


Soperfieial temporal 


vein 


Auriculotemporal 
nerve (CN Vo) 


Procerus 


Superfícíal temporal 

artery 


Zygomatie areh 


Transverse faeial artery 



Frontal braneh of superficial 
temporal artery 


Frontal belly of oeeipitofrontalis 


Supra-orbital vein 


Gorrngator supercilii 


Orbicularis oculi 


Levator labii superioris alaeque nasí 


Nasalis (transverse part) 


Lateral nasal braneh 
of faeial artery 


Levator labii superíorís 


Parotid gland 


Levator anguli orís 


Parotid 


Zygomaticus major 


Buccinator 


Mentalis 


Faeial vein 


Depressor labii inferioris 


Faeíal artery 


Depressor angulí orís 


Lateral View 


Platysma 



MUSCLES OF FAeiAL EXPRESSI0N AND ARTERIES OF THE FACE 


• The muscles of faeial expression are fhe superficial sphinefers and dilafors of fhe openings of fhe head; all 
are supplied by fhe faeial nerve (CN VII). The massefer and femporalis (fhe laffer eovered here by femporal 
faseia) are muscles of masfieafion fhaf are innervafed by fhe frigeminal nerve (CN V). 

• Superficial temporai and faeiai artery puises. Anesthesiologists, usually stationed at the head of the 
operating table, take these pulses. The superficial temporal pulse is palpated anterior to the auricle as 
the artery erosses the zygomatie areh. The faeial pulse is palpated vvhere the faeial artery erosses the 
inferior border of the mandible immediately anterior to the masseter. 
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Posterior 

auricular 


Parotìd gland 


Auricularis anterior 


Orbicularis oculi 



Snperfíeial temporal artery 


Auriculotemporal nerve (CN Vo) 


Zygomaticus major 


Transverse faeial artery 


duct 


nerve (CN Vo) 


Great aurícular nerve 

(C2, C3) 


oris 


External jugular 


Lateral View 



RELATIONSHIPS OF BRANCHES OF FACIAL NERVE AND VESSELS TO THE 
PAROTID GLAND AND DUCT 


• The parotid duct extends aeross the masseter muscle just inferior to the zygomatie areh; the duct turns 
mediaiiy to pieree the buccinator and opens into the orai vestibuie. 

• The faeiai nerve (CN Vil) innervates the muscies of faeiai expression. After emerging from the styiomastoid 
foramen, the main stem of the faeiai nerve has posterior auricuiar, digastrie, and styiohyoid branehes; the 
parotid piexus gives rise to temporai (T), zygomatie (Z), buccai (B), marginai mandibuiar (M), eervieai (C), 
and posterior auricuiar branehes. These branehes form a piexus vvithin the parotid giand, the branehes of 
vvhieh radiate over the faee, anastomosing with eaeh other and the branehes of the trigeminai nerve. 

• During parotideetomy (surgical excision of the parotid gland), identifieation, disseetion, and preserva- 
tion of the branehes of the faeial nerve are eritieal. 

• The parotid gland may beeome infeeted by infectious agents that pass through the bloodstream, as 
occurs in mumps, an acute communicable viral disease. infeetion of the gland causes inflammation, 
parotiditis, and swelling of the gland. Severe pain occurs because the parotid sheath, innervated by 
the great auricular nerve, is distended by swelling. 
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Nose (N) 



Oeeipitofrontalis 



Boeeinator + orbieolaris oris 



Corrugator supercilii Procerus + transverse part of nasalis Orbicularis oculi 



Zygomaticus major + minor 



Risorius 



Risorius + depressor labii inferioris 



Lev. labii sup. alaeque nasi + 
alar part of nasalis 



Levator labii sup. + depressor labii 



Dilators of mouth: 

Risorious plus levator labii superioris 
+ depressor labii inferioris 


D 



Orbicularis oris 



Depressor anguli oris 


Anterìor Views 



Mentalis Platysma 



MUSCLES OF FAeiAL EXPRESSI0N 


A. Orbicularis ocuii: paipebrai (P) and orbitai (0) parts. Eyeiids eiose iaterai to mediai vvashing iaerimai fiuid 
aeross the eornea. B. Gentie ciosure of eyeiid—paipebrai part. C. Tight ciosure of eyeiid—orbitai part. 
D. Aetions of seieeted muscies of faeiai expression. 
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Orbital part Orbicularis 
Palpebral part oculi 


Corrugator 
supercilii 


Levator 

anguli 

oris 


Levator labii superioris 
alaeque nasi 

Nasalis 

Levator labii superioris 
Zygomaticus minor 

Zygomaticus major 
Orbicularis oris 


Buccinator 


Risorius 


Platysma 

Depressor anguli oris 
Depressor labii inferioris 


Epieranial aponeurosis 


Frontal belly of 
oeeipitofrontalis 


Mentalis 


A. Anterior View 



Epieranial aponeurosis 


Auricularis 

muscles 


Oeeipital belly of 
oeeipitofrontalis 

Posterior auricular 


Faeiai nerve exiting 
styiomastoid foramen 


Frontal belly 
of oeeipitofrontalis 


Orbicularis oculi 


Temporal 

Nasalis 

Zygomatie 

Levator labii superioris 
Orbicularis oris 

Buccal 

Buccinator 
Parotid gland 


Marginal mandibular 

Gervieal 

Platysma 


B. Lateral Víew 


Bold = Branehes of faeial nerve (motor) 



BRANCHES OF FACIAL NERVE AND MUSCLES OF FACIAL EXPRESSION 


A. Muscles. B. Branehes of faeial nerve. 


TABLE 7.2 MAIN MUSCLES OF FAOIAL EXPRESSION" 


Muscle^ 

Origin 

Insertion 

Aetion 

Oeeipitofrontalis, 
frontal belly 

Epieranial aponeurosis 

Skin of and subcutaneous tissue of eyebrows 
and forehead 

Elevates eyebrows and wrinkles skin of forehead; protraets 
sealp (indieating surprise or curiosity) 

Oeeipitofrontalis, 
oeeipital belly 

Lateral two-thirds of superior nuchal line 

Epieranial aponeurosis 

Retraets sealp; inereasing effeetiveness of frontal belly 

Orbicularis oculi 

Medial orbital margin, medial palpebral liga- 
ment; laerimal bone 

Skin around margin of orbit; superior and 
inferior tarsal plates 

eioses eyelids; palpebral part does so gently; orbital part 
tightly (winking) 

Orbicularis oris 

Medial maxilla and mandible; deep surface of 
perioral skin; angle of mouth (modiolus) 

Mucous membrane of lips 

Tonus eloses oral fissure; phasie eontraetion eompresses and 
protrudes lips (kissing) or resists distension (when blowing) 

Levator labii supcrioris 

Infra-orbital margin (maxilla) 

Skin of upper lip 

Part of dilators of mouth; retraet (elevate) and/or evert upper 

Zygomaticus minor 

Anterior aspeet, zygomatie bone 


lip; deepen nasolabial sulcus (showing sadness) 

Buccinator 

Mandible, alveolar proeesses of maxilla and 
mandible; pterygomandibular raphe 

Angle of mouth (modiolus); orbicularis oris 

Presses eheek against molar teeth; works with tongue to keep 
food between occlusal surfaces and out of oral vestibule; 
resists distension (when blowing) 

Zygomaticus major 

Lateral aspeet of zygomatie bone 

Angle of mouth (modiolus) 

Part of dilators of mouth; elevate labial commissure— 
bilaterally to smile (happiness); unilaterally to sneer (disdain) 

Rizorius 

Parotid faseia and buccal skin (highly variable) 


Part of dilators of mouth; widens oral fissure 

Platysma 

Subcutaneous tissue of infraclavicular and 
supraclavicular regions 

Base of mandible; skin of eheek and lower lip; 
angle of mouth (modiolus); orbicularis oris 

Depresses mandible (against resistanee); tenses skin of 
inferior faee and neek (eonveying tension and stress) 


^AII of these muscles are supplied by the faelal nerve (CN VII). 
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FACEANDSCALP 



Supratrochlear nerve (CN V^) 


Infratroehlear 
nerve (CN V.) 


Proeems 


Corrugator supercilii 


Frontal belly of oeeipitofrontalis 


Supra-orbital nerve (CN V^) 


Medial palpebral ligament 


Orbital septum 


Laerimal nerve (CN V^) 


Superiortarsal plate 


Inferior tarsal plate 


Orbital septum 


Zygomatieofaeial 
nerve (CN Vo) 


Infra-orbital nerve (CN V^) 



Levator palpebrae superioris 


Laerimal gland 


Lateral palpebral ligament 


Levator labii superioris alaeque nasi 


Levator labii superioris 


Zygomaticus minor 


Parotid duct 


Levator anguli oris 


Buccal fat pad 


Buccal nerve (CN V3) 


Buccinator 


Orbicularis oris 


Depressor anguli oris 


Mental nerve (CN V3) 


Anterior View 


Mentalis 


Depressor anguli oris refleeted 



CUTANE0US BRANOHES OFTRIGEMINAL NERVE, MUSCLES OF FACIAL EXPRESSION, AND EYELID 


liijury to the faeial nerve (CN VII) or its branehes prodoees paralysis 
of some or all of the faeial muscles on the affeeted side (Bell palsy). The 
affeeted area sags, and faeial expression is distorted. The loss of tonus 
of the orbicularis oculi causes the inferior lid to evert (fall away from the 
surface of the eyeball). As a result, the laerimal fluid is not spread over the 
eornea, preventing adequate lubrication, hydration, and flushing of the eor- 
nea. This makes the eornea vulnerable to ulceration. If the injury weakens 
or paralyzes the buccinator and orbicularis oris, food will accumulate in the 
oral vestibule during chewing, usually requiring continual removal with a 
finger. When the sphineters or dilators of the mouth are affeeted, displaee- 
ment of the mouth (drooping of the eorner) is produced by gravity and 


eontraetion of unopposed eontralateral faeial muscles, resulting in food and 
saliva dribbling out of the side of the mouth. Weakened lip muscles affeet 
speeeh. Affeeted people eannot whistle or blow a wind instrnment effee- 
tively. They frequently dab their eyes and mouth with a handkerehief to 
wipe the fluid (tears and saliva) that runs from the drooping lid and mouth. 

Because the faee does not have a distinet layer of deep faseia and 
the subcutaneous tissue is loose between the attaehments of faeial mus- 
eles, faeial laeerations tend to gap (part widely). Consequently, the skin 
must be sutured carefully to prevent searring. The looseness of the sub- 
cutaneous tissue also enables fluid and blood to accumulate in the loose 
eonneetive tissue after brnising of the faee. 
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Trìgemìnal nerve (CN V) 



Greater 
oeeipital (C2) 


Third oeeipital (C3) 


Lesser oeeipital 

(C2,C3) 

Great auricular 
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CN Vi 


■Supra-orbital 


■Supratrochlear 


■ Laerimal 


■ Infratroehlear 


■ External nasal 


CN V2 

Zygomatieo 

temporal 

Infra-orbital 

Zygomatieo 

faeial 



A. Anteríor view 


B. Lateral View (Cervical plexus) 



NERVES OFFACEANDSCALP 


TABLE 7.3 NERVES OF FAOEAND SOALP 


Nerve 

Origin 

Course 

Distrìbution 

Frontal 

Ophthalmie nerve (CN V^) 

erosses orbit on superior aspeet of levator palpebrae superi- 
oris; divides into supra-orbital and supratrochlear branehes 

Skin of forehead, sealp, superior eyelid, and nose; conjunctiva of 
superior lid and mucosa of frontal sinus 

Supra-orbital 

Continuation of frontai nerve 
(CN V,) 

Emerges through supra-orbital noteh, or foramen, and breaks 
up into small branehes 

Mucous membrane of frontal sinus and conjunctiva (lining) of 
superior eyelid; skin of forehead as far as vertex 

Supratrochlear 

Frontal nerve (CN V^) 

Continues anteromedially along roof of orbit, passing lateral 
to troehlea 

Skin in middle of forehead to hairline 

Infratroehlear 

Nasoeiliary nerve (CN V^) 

Follovvs medial wall of orbit passing inferior to troehlea to 
superior eyelid 

Skin and conjunctiva (lining) of superior eye lid 

Laerimal 

Ophthalmie nerve (CN V^) 

Passes through palpebral faseia of superior eyelid near lateral 
angle (canthus) of eye 

Laerimal gland and small area of skin and conjunctiva of lateral part 
of superior eyelid 

External nasal 

Anterior ethmoidal nerve 
(CN V,) 

Runs in nasal eavity and emerges on faee between nasal 
bone and lateral nasal eartilage 

Skin on dorsum of nose, including tip of nose 

Zygomatie 

Maxillary nerve (CN V^) 

Arises in floor of orbit, divides into zygomatieofaeial and zygo- 
matieotemporal nerves, which traverse foramina of same name 

Skin over zygomatie areh and anterior temporal region 

Infra-orbital 

Terminal braneh of maxillary 
nerve (CN V^) 

Runs in floor of orbit and emerges at infra-orbital foramen 

Skin of eheek, inferior lid, lateral side of nose and inferior septum 
and superior lip, upper premolar ineisors and eanine teeth; mucosa 
of maxillary sinus and superior lip 

Auriculotemporal 

Mandibular nerve (CN V^) 

From posterior division of CN V^, it passes between neek of 
mandible and external acoustic meatus to aeeompany super- 
fieial temporal artery 

Skin anterior to ear and posterior temporal region, tragus and part 
of helix of auricle, and roof of external acoustic meatus and upper 
tympanie membrane 

Buccal 

Mandibular nerve (CN V^) 

From the anterior division of CN V^ in infratemporal fossa, it 
passes anteriorly to reaeh eheek 

Skin and mucosa of eheek, buccal gingiva adjaeent to 2nd and 3rd 
molar teeth 

Mental 

Terminal braneh of inferior 
alveolar nerve (CN V^) 

Emerges from mandibular eanal at mental foramen 

Skin of ehin and inferior lip and mucosa of lower lip 
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FACEANDSCALP 


Supratrochlear artery 



Superficial temporal artery 


-orbital artery 


Superficial temporal 



Posterior auricular 
artery 


Oeeipital artery 


A. Superìor View 


Oeeipital artery 


Posterior auricular 


External 
earotid artery 


Oommon 
earotid artery 



Internal earotid 


-orbital artery 


Supratrochlear artery 


Angular artery 


Transverse faeial artery 


Lateral nasal artery 


Maxillary artery 


Superior 

Inferior 


Labial 

arteries 


Mental artery 


B. Lateral Víew 


Source= internal earotid artery (ophthalmie artery); all other labeled 

arteries are from external earotid 



ARTERIES OF FACE AND SCALP 


TABLE 7.4 ARTERIES OF SUPERFICIAL FAOEAND SOALP 


Artery 

Origin 

Course 

Distribution 

Faeial 

External earotid artery 

Aseends deep to submandibular gland, winds around 
inferior border of mandible and enters faee 

Muscles of faeial expression and faee 

Inferior labial 

Faeial artery near angle of mouth 

Runs medially in lower lip 

Lower lip and ehin 

Superior labial 

Runs medially in upper lip 

Llpper lip and ala (side) and septum of nose 

Lateral nasal 

Faeial artery as it aseends alongside nose 

Passes to ala of nose 

Skin on ala and dorsum of nose 

Angular 

Terminal braneh of faeial artery 

Passes to medial angle (canthus) of eye 

Superior part of eheek and lower eyelid 

Oeeipital 

External earotid artery 

Passes medial to posterior belly of digastrie and mastoid 
proeess; aeeompanies oeeipital nerve in oeeipital region 

Sealp of baek of head, as far as vertex 

Posterior auricular 

Passes posteriorly, deep to parotid, along styloid proeess 
between mastoid and ear 

Sealp posterior to auricle and auricle 

Superficial temporal 

Smaller terminal braneh of external earotid artery 

Aseends anterior to ear to temporal region and ends in 
sealp 

Faeial muscles and skin of frontal and temporal 
regions 

Transverse faeial 

Superficial temporal artery vvithin parotid gland 

Grosses faee superficial to masseter and inferior to 
zygomatie areh 

Parotid gland and duct, muscles and skin of 
faee 

Mental 

Terminal braneh of inferior alveolar artery 

Emerges from mental foramen and passes to ehin 

Faeial muscles and skin of ehin 

*Supra-orbital 

Terminal braneh of ophthalmie artery, a braneh of 

Passes superiorly from supra-orbital foramen 

Muscles and skin of forehead and sealp 

*Supratrochlear 

internal earotid 

Passes superiorly from supratrochlear noteh 

Muscles and skin of sealp 
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Cavernous sinus 


Superfìcìal temporal vein 


Pterygoid venous plexus 


Deep faeial vein 


Maxillary vein 


Retromandibular veín 

Internal jugular vein 


Posterior auricular vein 


Anterior braneh 


Posterior braneh 


External jugular vein 


Lateral View 


Supra-orbítal vein 



Superior and inferior ophthalmie veins 


Supratrochlear vein 


Superior palpebral vein 


Angular vein 


External nasal vein 


Inferior palpebral vein 


Superior labial vein 


Inferior labial vein 


Faeial veín 


Submental vein 


Gommon faeial vein 


VEINS OF FACE 


TABLE7.5 VEINSOFFAOE 


Vein 

Origin 

Course 

Termination 

Area Drained 

Sapratroehlear 

Begins from a venous plexus on the 
forehead and sealp, through vvhieh it 
communicates with the frontal braneh of 
the superficial temporal vein, its eontra- 
lateral partner, and the supra-orbital vein 

Deseends near the midline of the forehead to 
the root of the nose where it joins the supra- 
orbital vein 

Angular vein at the root of the nose 

Anterior part of sealp and 
forehead 

Supra-orbital 

Begins in the forehead by anastomosing 
with a frontal tributary of the superficial 
temporal vein 

Passes medially superior to the orbit and joins 
the supratrochlear vein; a braneh passes 
through the supra-orbital noteh and joins with 
the superior ophthalmie vein 

Angular 

Begins at root of nose by union of supra- 
troehlear and supra-orbital veins 

Deseends obliquely along the root and side of 
the nose to the inferior margin of the orbit 

Beeomes the faeial vein at the inferior 
margin of the orbit 

In addition to above, drains 
upper and lower lids and 
conjunctiva; may reeeive 
drainage from cavernous sinus 

Faeial 

Continuation of angular vein past inferior 
margin of orbit 

Deseends along lateral border of the nose, 
reeeiving external nasal and inferior palpebral 
veins, then obliquely aeross faee to mandible; 
reeeives anterior division of retromandibular 
vein, after which it is sometimes ealled the 
eommon faeial vein 

Internal jugular vein at or inferior to the 
level of the hyoid bone 

Anterior sealp and forehead, 
eyelids, external nose, and 
anterior eheek, lips, ehin, and 
submandibular gland 

Deep faeial 

Pterygoid venous plexus 

Runs anteriorly on maxilla above buccinator 
and deep to masseter, emerging medial to 
anterior border of masseter onto faee 

Enters posterior aspeet of faeial vein 

Infratemporal fossa (most 
areas supplied by maxillary 
artery) 

Superficial temporal 

Begins from a widespread plexus of 
veins on the side of the sealp and along 
the zygomatie areh 

Its frontal and parietal tributaries unite 
anterior to the auricle; it erosses the temporal 
root of the zygomatie areh to pass from the 
temporal region and enters the substance of 
the parotid gland 

Joins the maxillary vein posterior to 
the neek of the mandible to form the 
retromandibular vein 

Side of the sealp, superficial 
aspeet of the temporal muscle, 
and external ear 

Retromandibular 

Formed anterior to the ear by the union 
of the superficial temporal and maxil- 
lary veins 

Runs posterior and deep to the ramus of 
the mandible through the substance of the 
parotid gland; communicates at its inferior 
end with the faeial vein 

Anterior braneh unites with faeial vein 
to form eommon faeial vein; posterior 
braneh unites with the posterior 
auricular vein to form the external 
jugular vein 

Parotid gland and masseter 
muscle 
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Loose areolar 

Aponeorosis tissue Pericranium 
(epieranial) 




Epieranial aponeurosis 

Pericranium 


Mater 
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Loose areolar tissue 
Diploè of parietal bone 




Gerebral cortex 


A. Superolateral vìew 


Epieranìal aponeurosis 


Temporalis 

faseia 


Superficial 

layer 


Oeeipitalis 


B 



Frontalis 


Fat pad 


Temporalis 


Supratrochlear 

(CN Vi) 


Supra 
nerve 


Zygomatieotemporal 

nerve (CN V^) 


Auriculotemporal 
nerve (CN V 3 ) 


Lesser oeeipital 
nerve (C 2 , C3) 


e. Superior View 


Greater 


Supratrochlear artery 



-orbital artery 


Posteriortemporal 

diploie vein 



Anterior temporal diploie vein 


Oeeipital 
diploie vein 


Outer table 
of bone 


Superficial 
temporal artery 


Posterior 

auricular 

artery 


Oeeipital artery 


oeeipital nerve (C3) 



D. Lateral View 


Frontal 
diploie vein 


lONFTSíHJ 



BRANCHES OF FACIAL NERVE, MUSCLES OF FACIAL EXPRESSI0N, AND SCALP 


A. Layers of sealp. B. Oeeipitofrontalis and temporal moseles and faseia. 
e. Sensory nerves and arteries of the sealp. D. Diploie veins. The ooter layer of 
the eompaet bone of the eraninm has been filed away, exposing the ehannels for 
the diploie veins in the eaneellons bone that eomposes the diploè (see Fig. 7.7). 

Sealp injuries and infeetions. The loose areolar tissue layer is the 
danger area of the sealp because pus or blood spreads easily in it. infeetion 
in this layer ean pass into the eranial eavity through emissary veins, vvhieh 
pass through parietal foramina in the ealvaria and reaeh intraeranial struc- 
tures such as the meninges. An infeetion eannot pass into the neek because 


the oeeipital belly of the oeeipitofrontalis attaehes to the oeeipital bone and 
mastoid parts of the temporal bones. Neither ean a sealp infeetion spread 
laterally beyond the zygomatie arehes because the epieranial aponeurosis 
is continuous with the temporalis faseia that attaehes to these arehes. An 
infeetion or fluid (e.g., pus or blood) ean enter the eyelids and the root of the 
nose because the frontal belly of the oeeipitofrontalis inserts into the skin and 
dense subcutaneous tissue and does not attaeh to the bone. Eeehymoses, 
or purple patehes, develop as a result of extravasation of blood into the 
subcutaneous tissue and skin of the eyelids and surrounding regions. 
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Anterior braneh of middle 

menìngeal artery 


Posterior braneh of 
middle meningeal artery 


Foramen spinosum traversed 
by middle meningeal artery 
(seen through sphenoidal sinus) 

Superficial temporal artery 

External earotid artery 


Middle meningeal artery 


Medial View, left half of biseeted eraninm 


Posterior braneh of middle 

meningeal artery 


Opening into middle 

eranial fossa 


Transverse sinus 


External oeeipital 
protuberance 


Sigmoid sinus 


Anterior braneh of 
middle meningeal artery 


B. Lateral View 



Pterion 


Nasion 


Mastoid antrum 


Suprameatal spine 



e. Lateral View 


meatus 



MIDDLE MENINGEAL ARTERY AND PTERION 


A. Course of the middle meningeal artery in the cranium. B. Surface projeetions of internal featnres of the neu- 
rocranium. C. Loeating the pterion. The pterion is loeated two fingers breadth snperior to the zygomatie areh 
and one thumb breadth posterior to the frontal proeess of the zygomatie bone (approximately 4 em snperior 
to the midpoint of the zygomatie areh); the anterior braneh of the middle meningeal artery erosses the pterion. 

A hard blow to the side of the head may fracture the thin bones forming the pterion, rupturing the 
anterior braneh of the middle meningeal artery erossing the pterion. The resulting extradural (epidural) 
hematoma exerts pressure on the underlying eerebral cortex. Llntreated middle meningeal artery hemor- 
rhage may cause death in a few hours. 
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Superior sagittal sinus 


Pericranium 


Diploè of parietal bone 


Mater 


Dura 
Araehnoid 


A. Goronal Seetion 


Araehnoid 

granulation 


Sealp 


Skin 

Gonneetive tissue 

Aponeurosis (epieranial) 

Loose areolar tissue 


_ Araehnoid 
granulations 

Gerebral cortex 


Falx eerebri 
(eerebral falx) 


Gerebral artery in 
subarachnoid spaee 


Inferior sagittal sinus 



Gerebral artery 


ealvaria 


Periosteal layer 
Meningeal laye£ 

Araehnoid mater 
Pia mater 


B. Goronal Seetion 


Falx eerebri 



Dura 

mater 


Middle 



meningeal artery 


Extradural 

hematoma 


ealvaria 


Dura 


e. Goronal Seetion 



Subarachnoid 

spaee 


Subdural 

hematoma 

Dura 


Superior 
sagittal sinus 


Gerebral vein 



Subarachnoid 

hemorrhage 


Araehnoid 


Artery 


D. Goronal Seetion 


E. Goronal Seetion 



LAYERS OFTHE SCALP AND MENINGES 


A. Sealp, cranium, and meninges. B. Meninges and their relationship to the ealvaria. The three meningeal 
spaees include the extradural (epidural) spaee betvveen the eranial bones and dura, vvhieh is a potential spaee 
normally (it beeomes a real spaee pathologieally if blood accumulates in it); the similarly potential subdural 
spaee betvveen the dura and araehnoid; and the subarachnoid spaee, the normal realized spaee betvveen the 
araehnoid and pia, vvhieh eontains eerebrospinal fluid (CSF). C. Extradural (epidural) hematomas result 
from bleeding from atorn middle meningeal artery. D. Subdural hematomas eommonly resultfrom tear- 
Ing of a eerebral veln as it enters the superlor saglttal slnus. E. Subarachnoid hemorrhage results from 
bleeding vvithin the subarachnoid spaee, e.g., from rupture of an aneurysm. 
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ANTERIOR 


Perìosteal layer of dura 


Menlngeal layer of dura 


Araehnold 



Superior sagittal sinus, opened 


Anterior 


Posterior 


Branehes of 
middle meningeal 
artery and vein 


Opened to 
show araehnold 
granulatlons 


Lateral venous lacunae 


Superlor Vlew 


POSTERIOR 



DURA MATER AND ARAGHNOID GRANDLATIONS 


• The ealvaria is removed. In the median plane, the thiek roof of the soperior sagittal sinus is partly pinned 
aside, and laterally, the thin roofs of two lateral lacunae are refleeted. 

• The middle meningeal artery lies in a venous ehannel (middle meningeal vein), which enlarges superiorly 
into a lateral laeonae. Other ehannels drain the lateral lacunae into the superior sagittal sinus. 

• Araehnoid granulations in the laeonae are responsible for absorption of CSF from the subarachnoid spaee 
into the venous system. 

• The dura is sensitive to pain, espeeiaiiy where it is reiated to the durai venous sinuses and meningeai 
arteries. Aithough the causes of headaehe are numerous, distention of the seaip or meningeai vesseis 
(or both) is beiieved to be one cause of headaehe. Many headaehes appear to be durai in origin, such 
as the headaehe occurring after a iumbar spinai puncture for removai of CSF. These headaehes are 
thought to resuit from stimuiation of sensory nerve endings in the dura. 
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Inferior sagittal sinus 


Superior sagittal sinus 


Great eerebral vein 


Falx eerebri (eerebral falx) 


Posterior eerebral artery 


Araehnoid 

granuiations 


artery 


Superior 
eerebrai veins 


Superior 
sagittal sinus 


Straight 



artery 


Diaphragma sellae 
(sellar diaphragm) 


(eerebellar falx) 


Posterior communicating 


Tentorium eerebelli 
(eerebellar tentorium) 


Hypophysial fossa 


Superior eerebeliar artery 


A. Sagittal Seetion 


Vertebral arteries 


Anterior meningeal 
of anterior ethmoidai nerve 


Posterior ethmoidal 

(intraeranial 



Meningeal braneh 
maxillary nerve (CN V^) 

Nervus spinosus 
(meningeal braneh of 
mandibular nerve [CN V3]) 


Tentoriai nerve 
(recurrent meningeai 
braneh of ophthaimie nerve [CN V-|]) 



B. Superior View 









Area innervated by ophthaimie nerve CN V^ 

Area innervated by maxiliary nerve CN V^ 

Area innervated by mandibuiar nerve CN V 3 

Area innervated by eervieal spinal 
nerves (C2, C3) 


C2, C3 fibers 

C2, C3 fibers distributed 
by CN Xil 

C2 fibers distributed 


To floor of posterior 
eranial fossa 


by CNX 



DURA MATER 


A. Refleetions of the dura mater. B. Innervation of the 
dura of the eranial base. The dura of the eranial base 
is innervated by branehes of the trigeminal nerve and 
sensory fibers of eervieal spinal nerves (C2, C3) passing 
direetly trom those nerves or via meningeal branehes of 
the vagus (CN X) and hypoglossal (CN XII) nerves. 
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Superior sagittal sinus 

Falx eerebri (eerebral falx) 


Inferior sagittal sinus 

Great eerebral vein 


A. Medial View 


Supra-orbital vein 


Transverse sinus 


Superior petrosal sinus 
Inferior petrosal sinus 


Falx eerebelli (eerebellar falx) 


Oeeipital sinus 


Sigmoid sinus 


Basilar venous plexus (sinus) 


Internal vertebral venous plexus 


Superior ophthalmie vein 

Cavernous sinus 

■ Inferior ophthalmie vein 

Pterygoid venous plexus 

Maxillary vein 
Faeial vein 


Straight sinus 


Tentorium eerebelli 
(eerebellar tentorium) 



VEN0US SINUSES OF DURA MATER 


A. Sehematie of left half of eranial eavity and right faeial skel- 

eton. B. Venons sinnses of the eranial base. 

• The soperior sagittal sinns is at the snperior border of the 
falx eerebri, and the inferior sagittal sinos is in its free 
border. The great eerebral vein joins the inferior sagittal 
sinns to form the straight sinos. 

• The soperior sagittal sinos nsoally beeomes the right 
transverse sinns, which drains into the right sigmoid 
sinns, and next into the right internal jngnlar vein; the 
straight sinns similarly drains throogh the left transverse 
sinns, left sigmoid sinns, and left internal jugular vein. 

• The cavernous sinus eommnnieates with the veins of the 
faee throngh the ophthalmie veins and pterygoid plexus of 
veins and with the sigmoid sinus through the superior and 
inferior petrosal sinnses. 

• Metastasis of tumor eells to dural sinuses. The 

basilar and oeeipital sinuses communicate through the 
foramen magnum with the internal vertebral venous 
plexuses. Because these venous ehannels are valve- 
less, inereased intra-abdominopelvie or intrathoraeie 
pressure, as occurs during heavy coughing and strain- 
ing, may foree venous blood from these regions into 
the internal vertebral venous system and from it into 
the dural venous sinuses. As a result, pus in abseesses 
and tumor eells in these regions may spread to the ver- 
tebrae and brain. 



Cavernous sìnus 


Superìor petrosal 

sínus 


Inferíor petrosal 

sinus 


Superior ophthalmie vein 

Sphenoparíetal sinus 


lntercavernous sinus 


Sigmoíd sinus 


Tentorial noteh 
Tentorium eerebelli 


Straight sinus 
B. SuperiorVíew 


Right transverse sinus 

Inferíor sagittal sinus 
Superior sagíttal sinus 


Basilar venous plexus 
(sinus) 


Great eerebral vein 


Transition of sigmoid 
sinus into internal 
jugular vein 
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GRANIAL BASE AND GRANIAL NERVES 



Superior sagittal sinus 


Olfaetory nerves 


Optie nerve (CN II) 


Internal earotid artery 


lnfundibulum 
(stalk of pituitary gland) 


Oenlomotor nerve (CN 


Ophthalmíe nerve 


Basilar artery 


Maxillary nerve 


Mandibnlar nerve 


Middle meningeal artery 


Trigeminal ganglion 


Faeial nerve 
(CN VII) 
Vestibnloeoehlear 
nerve (CN VIII) 




Abdneent nerve (CN VI) 


Troehlear nerve (CN IV) 


Trigeminal nerve 
(CNV) 


Glossopharyngeal 
nerve (CN IX) 


Superior petrosal sinus 


Vertebral artery 


Vagus nerve (CN X) 


Hypoglossal nerve (CN XII) 


Sigmoid sinus 


Spinal aeeessory nerve (CN XI) 


Tentorium eerebelli 
(eerebellar tentorium) 


Transverse sinus 


Superior View 


Straight sinus 
Falx eerebri (cut edge) 


Inferior sagittal sinus 


Superior sagittal sinus 



NERVES AND VESSELS OF THEINTERIOR OF THE BASE OF CRANIUM 


• On the left of the speeimen, the dura mater forming the roof of the trigeminal eave is cut away to expose 
the trigeminal ganglion and its three branehes. The tentorium eerebelli is removed to reveal the transverse 
and superior petrosal sinuses. 

• The frontal lobes of the eerebrnm are loeated in the anterior eranial fossa, the temporal lobes in the middle 
eranial fossa, and the brainstem and cerebellum in the posterior eranial fossa; the oeeipital lobes rest on 
thetentorium eerebelli. 

• The sites where the 12 eranial nerves and the internal earotid, vertebral, basilar, and middle meningeal 
arteries penetrate the dura mater are shown. 
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Temporal pole 


Optie ehiasm 


lnfundibulum 


Mammillary body 


Midbrain 


Pons 


Ghoroid plexus of 4th ventriele 


Hypoglossal nerve (CN XII) 


Pyramid 


Anterior rootlets of C1 


Inferíor (ventral) Víew 


Optie nerve (CN II) 


Optie traet 



Olfaetory bulb 

(olfaetory nerves that enter olfaetory bulb not shown) 
Olfaetory traet 


Oenlomotor nerve (CN III) 


Troehlear nerve (CN IV) 


Sensory root 
Motor root 


Trígemínal nerve (CN V) 


Abdneent nerve (CN VI) 

Faeial nerve (CN VII) 
Intermedíate nerve (CN VII) 


Vestibnloeoehlear nerve (CN VIII) 



Glossopharyngeal nerve (CN IX) 


Vagus nerve (CN X) 


Spínal aeeessory nerve (CN XI) 


Spinal eord 


7.27 


BASE OF BRAIN AND SUPERFICIAL ORIGINS OF GRANIAL NERVES 


Foramina of skoll and their assoeiated eranial nerve(s) are listed belovv. 


TABLE 7.6 OPENINGS BY WHICH ORANIAL NERVES EXIT ORANIAL OAVITY 


Foramina/Apertures 

eraniai nerve 

Anterior eranial fossa 

eribriform foramina in eribriform plate 

Axons of olfaetory eells in olfaetory epithelium form olfaetory nerves (CN I) 

Middle eranial fossa 

Optie eanai 

Optie nerve (CN II) 

Superior orbital fissure 

Ophthalmie nerve (CN V^), oculomotor nerve (CN III), troehlear nerve (CN IV), abducent nerve (CN VI) and branehes of ophthalmie nerve (CN V^) 

Foramen rotundum 

Maxiilary nerve (CN V^) 

Foramen ovale 

Mandibular nerve (CN V^) 

Posterior eraniai fossa 

Foramen magnum 

Spinai aeeessory nerve (CN XI) 

Jugular foramen 

Glossopharyngeal nerve (CN IX), vagus nerve (CN X), and spinal aeeessory nerve (CN XI) 

Flypoglossal eanal 

Hypoglossal nerve (CN XII) 

































648 
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Floor Of 

fourth ventriele 


Inferior colliculus 


Troehlear nerve (CN IV) 


Faeial nerve 


Trigemínal nerve (CN V) 


Vestibnloeoehlear 
nerve (CN VIII) 



Glossopharyngeal 
nerve (CN IX) 


Vagos 
nerve (CN X) 


Spinal aeeessory 
nerve (CN XI) 


Jugular proeess 
of oeeipital bone 


Atlanto-oeeipital 


Posterior 
ramus (C1) 


eapitis lateralis 

ramus (C1) 


Transverse proeess 
of atlas 


Atlanto-axial joint 


lntertransversarius 


Capsule of atlanto-axial joint 


Vertebrai artery 


Anterior ramus 

Posterior ramus 
(Greater oeeipital nerve) 


Spinal ganglion of C2 


A. Posterior View 


Dura mater 



POSTERIOR EXPOSURES OF CRANIAL 
NERVES 


A. and B. Squamous part of oeeipital bone has been removed 
posterior to foramen magnum to reveal posterior eranial 
fossa. A. Brainstem in situ. B. Right side, with brainstem 
removed. The troehlear nerves (CN IV) arise from the dorsal 
aspeet of the midbrain, just inferior to the inferior colliculi. 

• The sensory and motor roots of the trigeminal nerves 
(CN V) pass anterolaterally to enter the mouth of the tri- 
geminal eave. 

• The faeial (CN VII) and vestibulocochlear (CN VIII) nerves 
course laterally to enter the internal aeonstie meatus. 

• The glossopharyngeal nerve (CNIX) pierees the dura mater 
separately but passes with the vagus (CN X) and spinal 
aeeessory (CN XI) nerves through the jugular foramen. 

• An acoustic neuroma (neurofibroma) is a slow- 
growing benign tumor of the neurolemma (Schwann) 
eells. The tumor beglns In the vestlbulocochlear nerve 
(CN VIII) whlle It Is In the Internal acoustlc meatus. The 
early symptom of an acoustlc neuroma Is usually loss 
of hearlng. Dysequlllbrlum and tlnnltus also may occur. 



Mastoid air 
eells 

Sigmoid sinus 


Oculomotor nerve 

(CN III) 


Cavernous sinus 

Trìgemìnal nerve 

(CNV) 

Abducent nerve 

(CN VI) 

Inferior 
petrosal sinus 


Glossopharyngeal (CN IX), 
vagus (CN X) nerves 


Spinal aeeessory 
nerve (CN XI) 


roehlear nerve (CN IV) 

Internal acoustic 


B. Posterior Vicw 
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Olfaetory bulb 


Olfaetory traet 


Preehiasmatie groove 


lnfundìbulum 


Dìaphragma sellae (sellar díaphragm) 


Optie nerve (CN II) 
Anterior elinoid proeess 


Dorsum sellae 


Oculomotor nerve (CN III) 


Fibers of oculomotor nerve 


Red nucleus 


(Free border of) tentorium eerebelli 


Oculomotor nucleus 


Oerebral aqueduct 



Internal earotid artery 


Posterior communicating artery 


Posterior eerebral artery 


Troehlear nerve (CN IV) 


Tentorium eerebelli (eerebellar tentorium) 


Trigeminal nerve (CN V) 


Superior eerebellar artery 


Mídbrain 

Cerebellum 


Troehlear nerve (CN IV) 


Superiorcolliculus 


Superíor View 



TENTORIAL N0TCH 


• The brain has been removed by eotting throogh the midbrain, reveaiing the tentoriai noteh throngh vvhieh 
the brainstem extends from the posterior into the middie eraniai fossa. 

• On the right side of the speeimen, the tentoriom eerebeiii is divided and refieeted. The troehiear nerve (CN 
iV) passes aroond the midbrain under the free edge of the tentorium eerebeiii; the roots of the trigeminai 
nerve (CN V) enter the mouth of the trigeminai eave. 

• There is a circuiar opening in the diaphragma seiiae for the infundibuium, the staik of the pituitary giand. 

• The ocuiomotor nerve (CN lii) passes betvveen the posterior eerebrai and superior eerebeiiar arteries and 
then iateraiiy around the posterior eiinoid proeess. 

• The tentorial noteh is the opening in the tentorium eerebelli for the brainstem, which is slightly larger 
than is neeessary to aeeommodate the midbrain. Henee, space-occupying lesions, such as tumors in 
the supratentorial eompartment, produce inereased intraeranial pressure that may cause part of the 
adjaeent temporal lobe of the brain to herniate through the tentorial noteh. During tentorial herniation, 
the temporal lobe may be laeerated by the tough tentorium eerebelli, and the oculomotor nerve (CNIII) 
may be stretehed, eompressed, or both. Oculomotor lesions may produce paralysis of the extrinsic eye 
muscles supplied by CNIII. 
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Posterior eerebral artery 


Internal earotid artery 
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Optie nerves (CN II) 
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Inferior colliculi 


Troehlear 
nerve (CN IV) 


Superior 
eerebellar artery 


Sensory root of 
trigeminal nerve (CN V) 


A. Lateral View 



Supratrochlear nerve (CN V-|) 


Supra-orbital nerve (CN Vi) 


Levator palpebrae superioris 


Frontal nerve (CN V^) 


Mouth of trigeminal eave 


Trigeminal ganglion 


Petrosal nerves 


Lesser 


Middle meningeal artery 


Abducent nerve (CN VI) 
Oculomotor nerve (CN III) 

Troehlear nerve (CN IV) 
Ophthalmie nerve (CN V^) 

Maxillary nerve (CN V^) 


Mandibular nerve (CN Vo) 


lnfundibulum 


Diaphragma sellae 


Anterior elinoid proeess 


Internal earotid artery 


Oculomotor nerve 


Ophthalmie nerve 


Troehlear nerve 


Maxillary nerve 


(CN V 2 ) 

Sphenoidal sinus 


B. eoronal Seetion 



Abducent nerve 
(CN VI) 


Cavernous sinus 


Dura mater 



Ophthalmie nerve 

(CNVi) Mandjbyiar nerve 

(CN V3) 


Superior orbital 
fissure 


Foramen rotundum 
Maxillary nerve (CN V^) 



NERVES AND VESSELS OF MIDDLE CRANIAL FOSSAI 


A. Superficial disseetion. The tentorium eerebeiii is cut away. The dura mater is iargeiy removed from the 
middie eraniai fossa. The roof of the orbit is partiy removed. B. Goronai seetion through the cavernous sinus. 

In fractures of the eranial base, the internal earotld artery may be torn, produclng an arterlovenous 
fistula within the cavernous sinus. Arterial blood rushes into the sinus, enlarging it and foreing retrograde 
blood flow into its venous tributaries, espeeially the ophthalmie veins. As a result, the eyeball protrudes 
(exophthalmos) and the conjunctiva beeomes engorged (ehemosis). Because CN III, CN IV, CN VI, CN 
V , and CN V lie in or elose to the lateral wall of the cavernous sinus, these nerves may also be affeeted. 
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Oculomotor nerves (CN 






Midbrain 


Free edge of 
tentoriom eerebeiii 


Abducent nerve (CN VI) 


Internal earotíd artery (ICA) 


Greater petrosai 


edge 


Posterior eiinoid proeesses 


(CN 


nerve 


infundibuium 
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Motor 


nerve 


Sensory 


root 


Cut 


of 


dura 


mater 


Anterior eiinoid proeess 


Troehlear nerve (CN IV), 

refieeted 


Oculomotor nerve (CN III) 


Nasoeiiiary nerve 

Frontai and iaerimai 
nerves 


CNV 


Maxillary nerve (CN Vo) 


Mandíbular nerve (CN V3) 


Trígeminal nerve (CN V), 

retraeted 


1 


A. Lateral View 


Hypophysiai fossa 


Anterior eiinoid proeesses 


Direetion 
of view 
inB 


Superolateral View 


internai earotid artery 
within cavernous sinus 



Piane of 
eoronai seetion 


Parts of ICA ín B: 


eerebrai 


Cavernous 


Petrous 


eervieai 


B. Posterior View (of anterior part following 
biseetion in eoronal plane) 


eerebral part of ICA 


Optie nerve (CN ii) 


Optie eanai 


Hypophysiai fossa 

Ocuiomotor nerve 

(CN iii) 


Dorsum seiiae 

Troehiear nerve 

(CN iV) 

Abducent nerve 

(CN Vi) 

Foramen iacerum 
(eiosed by eartiiage) 


internai opening of earotid eanai 


eervieal part of ICA 


Anterior eiinoid proeess 



Superior orbitai 
fissure 


Cavernous 
part of ICA 


Petrous part 
of ICA in 

earotid eanai 


Externai opening 
of earotid eanai 


Styioid proeess 


earotid sympathetie 
piexus 



NERVES AND VESSELS OF MIDDLE CRANIAL FOSSAII 


A. Deep disseetion. The roots of the trigeminai nerve are divided, withdrawn from the month of the trigeminai 
eave, and tnrned anterioriy. The troehiear nerve is refieeted anterioriy. B. Course of the internai earotid artery. 
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BLOOD SOPPLY OF BRAIN 



Frontal lobe 


Longitudinal eerebral fissure 


Anteríor eerebral artery 


Olfaetory bulb 


Olfaetory traet 


Corpus callosum 


Temporal pole 


Optie nerve (CN II) 


Temporal lobe 


Internal earotid artery 


* Posteríor eerebral artery 


Superior eerebellar artery 


Abducent nerve (CN VI) 
Faeial nerve (CN VII) 


Vestibulocochlear nerve (CN VIII) 


Glossopharyngeal nerve (CN IX) 


Vagus nerve (CN X) 


Inferíor (ventral) Víew 



Anterior eommnnieatíng artery * 


Anteríor eerebral artery * 


Míddle eerebral artery 


Posteríor eommnnieating artery * 


Oculomotor nerve (CN 



Motor root 
Sensory root 


Trigeminal 
nerve (CN V) 


Basilar artery 


Labyrinthine artery 


Anterior inferior 


Posterior inferior 


eerebellar 

arteries 


Vertebral artery 


Spinal aeeessory nerve (CN XI) 


Anterior spinal artery 


* Gomponents of eerebral arterial eírele (Wíllís) 


Hypoglossal nerve (CN XII) 



BASE OF BRAIN AND CEREBRAL ARTERIAL CIRCLE 


The anterior part of the left temporal lobe is removed to enable visnalization 
of the middle eerebral artery in the lateral fissnre. The frontal lobes are sepa- 
rated to expose the anterior eerebral arteries and eorpns eallosnm. 

An isehemie stroke denotes the sudden development of neuro- 
logieal defieits that are consequences of impaired eerebral blood flow. 
The most eommon causes of strokes are spontaneous cerebrovascular 
aeeidents such as eerebral embolism, eerebral thrombosis, eerebral hem- 
orrhage, and subarachnoid hemorrhage (Rowland, 2000). The eerebral 
arterial eirele is an important means of eollateral circulation in the event of 
gradual obstruction of one of the major arteries forming the eirele. Sudden 


occlusion, even if only partial, results in neurological defieits. In elderly 
persons, the anastomoses are often inadequate when a large artery (e.g., 
internal earotid) is occluded, even if the occlusion is gradual. In such eases 
function is impaired at least to some degree. 

Hemorrhagie stroke follows the rupture of an artery or a saccular 
aneurysm, a saelike dilation on a weak part of the arterial wall. The most 
eommon type of saccular aneurysm is a berry aneurysm, occurring in the 
vessels of or near the eerebral arterial eirele. In time, espeeially in people 
with hypertension (high blood pressure), the weak part of the arterial wall 
expands and may rupture, allowing blood to enterthe subarachnoid spaee. 
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Anterìor eerebral 


Anterior eommnníeatíng* 


Distal medial striate 


^Anteríor eerebral 


Ophthalmie 


Internal earotid 


Anteromedial eentral 


Anterolateral eentral 
striate (lentienlostriate) 


Míddle 

eerebral 


Hypophysial 


^Posteríor eommnníeatíng 
^Posteríor eerebral 




Anterior ehoroidal 
Posteromedial eentral 


Posterolateral 

eentral 

Snperior eerebellar 


Pontine 


Labyrinthine 




Basílar 


Anterior inferior 
eerebellar 


Posterior inferior 
eerebellar 


Vertebral 


Anterior spinal 


A. Inferior (Ventral) View 


* 


Gomponents of eerebral arterial eirele (Willis) 



Blood ís snpplied to the eerebral hemíspheres by the: 



Anterior eerebral artery 
Middle eerebral artery 
Posterior eerebral artery 



I 


7.33 


ARTERIES OF BRAIN 


A. Sehematie overvievv. B and C. Distribotion ot eerebrai arteries 


TABLE 7.7 ARTERIAL SUPPLY TO BRAIN 


Artery 

Origin 

Distribntion 

Vertebral 

1 

Snbelavian artery 

Granial meninges and cerebellum 

Posterior inferior eerebellar 

Vertebral artery 

Postero-inferior aspeet of cerebellum 

Basilar 

Formed by jonetion of vertebral arteries 

Brainstem, cerebellum, and cerebrum 

Pontine 

Basilar artery 

Numerous branehes to brainstem 

Anterior inferior eerebellar 

Inferior aspeet of cerebellum 

Snperior eerebellar 

Superior aspeet of cerebellum 

Internal earotid 

Gommon earotid artery at soperior border of thyroid eartilage 

Gives branehes in cavernous sinus and provides supply to brain 

Anterior eerebral 

Internal earotid artery 

Gerebral hemispheres, except for oeeipital lobes 

Middle eerebral 

Continuation of the internal earotid artery distal to anterior eerebral artery 

Most of lateral surface of eerebral hemispheres 

Posterior eerebral 

Terminal braneh of basilar artery 

Inferior aspeet of eerebral hemisphere and oeeipital lobe 

Anterior eommonieating 

Anterior eerebral artery 

Gerebral arterial eirele 

Posterior eommonieating 

Internal earotid artery 
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BLOOD SOPPLY OF BRAIN 





Postero-anterior View B. Lateral View 


C. Lateral View 



Key for A, B and C; 

A Anterior eerebral artery 

M Middle eerebral artery 

e Internal earotid artery 

0 Ophthalmie artery 

1 Vertebral artery on posterior 

areh of atlas 

2 Vertebral artery entering skull 

through foramen magnum 

3 Posterior inferior eerebellar 

artery 

4 Anterior inferior eerebellar 
artery 

5 Basilar artery 

6 Superior eerebellar artery 

7 Posterior eerebellar artery 

8 Posterior communicating 
artery 


7.34 


A. and B. Carotid arteriogram. The four Cs indieate the parts of the inter- 
nai earotid artery: eervieai, before entering the cranium; petrous, vvithin the 
temporai bone; cavernous, vvithin the sinus; and eerebrai, vvithin the eraniai 
subarachnoid spaee. C. Vertebrai arteriogram. Transient isehemie attaeks 
(TIAs) refer to neurological symptoms resulting from isehemia (defieient 


biood suppiy) of the brain. The symptoms of a TiA may be ambiguous: 
staggering, dizziness, iight-headedness, fainting, and paresthesias (e.g., 
tingiing in a iimb). MostTiAs iast a few minutes, but some persist ionger. 
individuais with TiAs are at inereased risk for myoeardiai infaretion and 
isehemie stroke (Brust, 2000). 
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A. Anterìor Vìew 




B. Anterìor Vìew 


Anterior eerebral artery 


*Anterior eommonieating artery 


*Anterior eerebral artery 


Internal earotid artery 


Middle eerebral artery 


Posterior eommnnieating artery 


Posterior eerebral artery 


Basilar artery 


Gomponents of eerebral 
arterial eirele (Willis) 

e. Sehematìe Dìagram 


Anterior eommonieating vein 
Anterior eerebral vein 


Deep middle eerebral vein 


Posterior 

eommnnieating vein 



Basal vein 


eerebral vein 


Great eerebral vein 
(Vein of Galen) 


Key for A and B: 



ACM 

Anterior eommnnieating artery 

BT 

Braehioeephalie trunk 

ACA 

Anterior eerebral artery 

es 

earotid siphon 

AR 

Areh of aorta 

ECA 

External earotid artery 

BA 

Basilar artery 

ICA 

Internal earotid artery 


LC 

Left eommon earotid artery 

PCM 

Posterior communicating artery 

LS 

Left subclavian artery 

RC 

Right eommon earotid artery 

MCA 

Middle eerebral artery 

RS 

Right subclavian artery 

PCA 

Posterior eerebral artery 

VA 

Vertebral artery 



BLOOD SOPPLY OF HEAD AND NECK 


A. CT angiogram of arteries of head and neek. B. CT angiogram of eerebrai arteriai eireie (eireie of Wiiiis). 
e. Sehematie diagram of eerebrai arteriai eireie and veins of eerebrai base. 
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ORBIT AND EYEBALL 
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A. Anteríor Víew 


Infra-orbital eanal 


Maxillary bone 


eorneoseleral junction 




Semilunar 
conjunctival fold 


Laerimal caruncle 
in lacus lacrimalus 


Medial angle 



Conjunctival 

blood 

vessel 


Lateral angle 

of eye 

Bulbar conjunctiva 
eovering selera 


Palpebral conjunctiva 
of inferior eyelid 
refleeting onto eyeball 
at inferior conjunctival 
fornix, beeoming 

bulbar conjunctiva b. Anterior View 


Lateral angle 


Bulbar conjunctiva Superior (upper) 



eovering selera 


eyelid 


Iris as seen 
through eornea 


e. Lateral Víew 



ORBITAL CAVITY AND SURFACE ANATOMY OF THE EYE 


A. Bones and featnres of fhe orbital eavity. B. and C. Sorfaee anatomy of the 
eye. In B, the inferior eyelid is everted to demonstrate the palpebral eonjone- 
tiva. When powerful blows impaet direetly on the bony rim of the orbit, 
the resolting orbital fraetnres usually occur at the sutures between the 
bones forming the orbital margin. Fractures of the medial wall may involve 
the ethmoidal and sphenoidal sinuses, whereas fractures in the inferior 


wall may involve the maxillary sinus. Although the superior wall is stron- 
ger than the medial and interior walls, it is thin enough to be translucent 
and may be readily penetrated. Thus, a sharp objeet may pass through it 
into the frontal lobe of the brain. Orbital fractures often result in intraor- 
bital bleeding, which exerts pressure on the eyeball, causing exophthal- 
mos (protrusion of the eyeball). 
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soperior 


Frontal bone 


Superior rectus 


Bulbar conjunctiva 


Laerimal gland 
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Inferior rectus 


Zygomatie bone 


Inferior oblique 


A. Anterior View 



Supra-orbital 


Supratrochlear 


Nerves (CN 
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troehlea 


Medial rectus 
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Laerimal sae 


Nasolaerimal duct 


Nerve to inferior oblique 


Maxilla 


Infra-orbital nerve (CN V^) 


Seen through eornea 



Lateral canthus 

Bullbar con]unctiva (eovering selera) 

Pliea semilunaris 

Laerimal caruncle in 
lacus laerimalis (laerimal lake) 



B. Anterior View 


Inferior (lower) 
eyelid 


Inferior laerimal 
papilla and 
punctum 



EYEAND LACRIMAL APPARATOS 


A. Anterior disseetion of orbitai eavity. The eyeiids, orbitai septom, ievator paipebrae 
soperioris, and some fat are removed. B. Sorfaee featores, with the inferior eyeiid everted. 
e. Sorfaee projeetion of iaerimai apparatos. Tears, seereted by the iaerimai giand (L) in 
the soperoiaterai angie of the bony orbit, pass aeross the eyebaii and enter the iaeos 
iaerimaiis (iaerimai iake) at the mediai angie of the eye; from here they drain throogh the 
iaerimai poneta and iaerimai eanaiieoii (C) to the iaerimai sae (S). The iaerimai sae drains 
into the nasoiaerimai duct (N), which empties into the inferior meatus (I) of the nose. 



e. Anterior View 
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Lateral rectus 


Anterior ethmoidal nerve 


Superíor oblique 

Troehlea 

infratroehlear nerve 

Medial rectus 

Superior rectus 

Levator palpebrae soperioris 

Gheek ligament 

Laerímal gland 
Laerímal nerve 

I 

Long eíliary nerves 


Falx eerebri 


Posterior ethmoidal artery 

Frontal nerve 
Troehlear nerve (CN IV) 

Posterior ethmoidal eell (mucosa) 
Anterior elinoid proeess 

Optie nerves (CN II) 

Anterior communicating artery 
Anterior eerebral artery 

Levator palpebrae superiorís 

Internal earotid artery 


Anterior ethmoidal artery 

Anterior ethmoidal eells (mucosa) 

Supratrochlear nerve 

Supra-orbital nerve and artery 
Frontal sinus, opened 

Levator palpebrae superioris 
Superior rectus 


Laerimal gland 


Laerimal artery 


Laerímal nerve 


Abducent nerve (CN VI) 

Short eiliary nerves 

eiliary ganglion 
Nasoeílíary nerve 

Oculomotor nerve (CN III), superior dívísíon 

Middle eerebral artery 


Superíor rectus 


A. Superior Víew 


Superior oblique 


Troehlear nerve 

(CN IV) 




Sensory (naso- 
eiliary) root 


< Sympathetie 

root 


Parasympathetie 
(oculomotor) root 


B 


Nasoeiliary nerve 
(CN Vi) 


Oculomotor nerve 
(CN III) 


lntra-ocular 
blood vessels 


eornea 



Postsynaptie sympathetie fibers 
Presynaptie parasympathetie fibers 
Postsynaptie parasympathetie fibers 
General sensory fibers 



ORBITAL CAVITY, SDPERIOR APPROAOH 


A. Superficial disseetion. On the right side ot tigure A, the orbitai piate of the 
frontai bone is removed. On the ieft side of figure A, the ievator paipebrae and 
snperior rectus muscies are refieeted. 

• The troehiear nerve (CN iV) iies on the mediai side of the superior obiique 
muscie, and the abdneent nerve (CN Vi) on the mediai side of the iaterai 
rectus muscie. 

• The iaerimai nerve runs snperior to the iaterai rectus muscie suppiy- 
ing sensory fibers to the conjunctiva and skin of the snperior eyeiid; it 
reeeives a eommnnieating braneh of the zygomatieotemporai nerve ear- 
rying seeretory motorfibers from the pterygopaiatine gangiion to the iae- 
rimai giand. 


• The parasympathetie eiiiary gangiion, piaeed betvveen the iaterai rectus 
muscie and the optie nerve (CN ii), gives rise to many short eiiiary nerves; 
the nasoeiiiary nerve gives rise to two iong eiiiary nerves that anastomose 
with eaeh other and the short eiiiary nerves. 

B. Distribntion of nerve fibers to eiiiary gangiion and eyebaii. 

Horner syndrome results from interruption of a eervieal sympathetie 
trunk and is manifest by the absenee of sympathetieally stimulated func- 
tions on the ipsilateral side of the head. The syndrome includes the follow- 
ing signs: eonstrietion of the pupil (miosis), drooping of the superior eyelid 
(ptosis), redness and inereased temperature of the skin (vasodilatation), 
and absenee ot sweating (anhydrosis). 
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Medial rectus (3) 


Levator palpebrae superioris 


Optie nerve (CN II), cut 
Nerve to inferior oblique 

Laerimal nerve 


Lateral rectus (2) 


dural sheath (1) 


Site of 


sphenoidal sinus 


Posterior ethmoidal eell (4) 


Grista 


Anterior ethmoidal nerve 


infratroehlear nerve 


Anterior ethmoidal eells (4) 

Troehlea 


Eyeball 


Anterior 

ethmoidal 

nerve 


Lateral eheek ligament 

Laerimal gland (5) 

Branehes of laerimal nerve 


Long eiliary 
nerves 


Lateral 

rectus 


Abducent nerve {CN VI) 
Branehes of CN III 

Troehlear nerve (CN IV) 

Anterior elinoid proeess 
Internal earotid artery 


Inferior rectus 


Short eiliary nerves 

Giliary ganglion 

Nasoeiliary nerve 

Posterior ethmoidal nerve 


e. Snperior View 



ORBITAL CAVITY, SOPERIOR APPROAOH (CONTINUED) 


e. Deep disseetion before (leftside ofspeeimen) and after (rightside ofspeeimen) seetion of the 

optie nerve (CN ii). D. Transverse (axiai) MRi of orbitai eavity. (The nombers refer to structures 

iabeied in C). 

Observe on the right side of figure C: 

• The eyebaii occupies the anterior haif of the orbitai eavity. 

Observe on the ieft of figure C: 

• The parasympathetie eiiiary gangiion iies posterioriy betvveen the iaterai rectus muscie and the 
sheath of the optie nerve. 

• The nasoeiiiary nerve (CN V^) sends a braneh to the eiiiary gangiion and erosses the optie nerve 
(CN ii), vvhere it gives off two iong eiiiary nerves (sensory to the eyebaii and eornea) and the 
posterior ethmoidai nerve (to the sphenoidai sinus and posterior ethmoidai eeiis). The nasoeiiiary 
nerve then divides into the anterior ethmoidai and infratroehiear nerves. 

• The eiiiary gangiion reeeives sensory fibers from the nasoeiiiary branehes of CN VI, postsynaptie 
sympathetie fibers from the continuation of the internai earotid piexus extending aiong the oph- 
thaimie artery, and presynaptie parasympathetie fibers from the inferior braneh of the ocuiomo- 
tor nerve; oniy the iatter synapse in the gangiion. 

• eomplete oculomotor nerve palsy affeets most of the ocular muscles, the levator palpe- 
brae superlorls, and the sphineter pupillae. The superior eyelid droops (ptosis) and eannot 
be raised voluntarily because of the unopposed aetivity of the orbicularis oculi (supplied by 
the faeial nerve). The pupil is also fully dilated and nonreaetive because of the unopposed 
dilator pupillae. The pupil is fully abducted and depressed (“down and out”) because of the 
unopposed aetivity of the lateral rectus and superior oblique, respeetively. 

• A lesion of the abducent nerve results in loss of lateral gaze to the ipsilateral side because of 
paralysis of the lateral rectus muscle. On fotvvard gaze, the eye is diverted medially because 
of the laek of normal resting tone in the lateral rectus, resulting in diplopia (double vision). 



D. Axial MRI 
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Laerimal nerve 
Short eiliary nerve 


Dural sheath eovering optie nerve 

Superior rectus 


Abducent nerve (CN VI 


Lateral rectus 



Ophthalmie 


Oculomotor nerve (CN III), inferior 

Foramen rotundum 

Maxillary nerve (V^) 


Sphenopalatine artery 


Maxillary nerve 


A. Lateral View 


Levator palpebrae superioris 
and aponeurosis 

Laerimal gland 

Lateral rectus (cut) 

Conjunctival sae 


Inferior rectus 



Inferior oblique 


Nerve to inferior oblique 


Zygomatieofaeial nerve 


/ 


Medulla 

oblongata 

Pons 

Root of 
trigeminal 
nerve 
(CNV) 


Oculomotor nerve 

Superior braneh 
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B. Lateral View 


Troehlear nerve (CN IV) 

Ophthalmie nerve (CN V^) 
Maxillary nerve (CN V^) 

Nasoeiliary nerve 
Frontal nerve 


Zygomatie 
nerve (CN V^) 

Inferior rectus 






Inferior oblique 


Medial rectus 

Superior rectus 
Levator palpebrae superioris 
Superior oblique 

Troehlea 




IM/ 


• 4 




Laerimal gland 
Laerimal nerve (CN V-i) 

Lateral rectus 
Superior palpebral nerve 


eiliary ganglion 

Abducent nerve (CN VI) 

Inferior palpebral nerve 


Infra-orbital nerve 



LATERAL ASPECT OFTHE ORBITAND STRUCTURE OFTHE EYELID 


A. Disseetion. B. Nerves. C. Sagittai and eross seetion throogh optie nerve. strnetores iabeied in C; S, soperior ophthaimie vein; M, maxiiiary sinns; eir- 

The sobaraehnoid spaee aroond the optie nerve is eontinooos with the sub- eled, optie foramen. E. Structure of eyeiid. 

araehnoid spaee around the brain. D. Sagittai MRi. The numbers refer to 
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Gentral vein of retina 


Gentral artery of retina 


Optie nerve (CN II) faseieles 

Pìal sheath 
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Araehnoid sheath 


Dural sheath 
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Levator palpebrae snperioris 
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optie nerve (CN II) 
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Retrobulbar (íntraeonal) fat (6) 


Optie nerve (CN II) 
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Lateral rectus 

Dural and araehnoid sheath 


:-A^I 


Subarachnoid spaee 


Inferior rectus (5) 


e. Sagittal Seetion, Lateral View 


Periorbita 
Faseial sheath of eyeball 


Orbicularis oculi (1) 


Superior orbital septum 

Superior conjunctional 
fornix 


r* \ 
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Selera 

Bulbar and palpebral 
conjunctiva 


Palpebral fissure 




Gornea 


Inferior oblique (3) 


Retrobulbar (extraconal) fat (4) 


Inferior conjunctival sae 
Inferior conjunctival fornix 
Inferior orbital septum 
Inferior eheek ligament 



Levator palpebrae 

superioris 

Superior tarsal 

muscle 


Superiortarsus 
Tarsal gland 


Palpebral conjunctiva 


Orbicularis oculi 
(palpebral part) 



Giliary glands 


D. Sagittal MRI Seetion, Lateral View 


E. Sagittal Seetion, Medial View 



LATERAL ASPECT OFTHE ORBIT AND STRUCTURE OFTHE EYELID (CONTINUED) 


• Foreign objeets, such as sand or metal filings, produce eorneal abra- 
sions that cause sudden, stabbing eye pain and tears. Opening and 
elosing the eyelids is also painful. Gorneal laeerations are caused by 
sharp objeets such as fingernails or the eorner of a page of a book. 

• Any of the glands in the eyelid may beeome inflamed and svvollen from 
infeetion or obstruction of their ducts. If the ducts of the eiliary glands 


are obstructed, a painful red suppurative (pus-producing) svvelling, 
a sty (hordeolum), develops on the eyelid. Obstrnetion of a tarsal 
gland produces inflammation, a tarsal ehalazion, that protrudes tovvard 
the eyeball and rubs against it as the eyelids blink. 
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Adductors: 

Medial rectus 

(MR) 


Superior rectus 

(SR) 

Inferior rectus 

(IR) 



Vertieal 

axis 



Abductors: 

Inferior oblique 

Superior oblique 
Lateral rectus 


(a) 


Elevators: 

Inferior oblique (10) 
Superior rectus (SR) 


(b) 



Transverse 


axis 



Depressors: 

Superior oblique 


Inferior rectus 


Rotators: 

Superior/ - 
inferior oblique 

Superior - 
inferior rectus 

Superior 

View 

(e) 



Medial Rotators: 

(intorsion) 


Anteroposterior 

axis 



Superior rectus 
Superior oblique 


Lateral Rotators 

(extorsion) 

Inferior rectus 
Inferior oblique 



Abduction 

^ Adduction 


Abduction 



^^ Adduction ^^ 
Abduction Abduction 


B. Anterior View of Right and Left Eyes 


TABLE 7.8 AOTIONS OF MOSOLES OF ORBIT STARTING FROM PRIMARY POSITION^ 


Muscle 

Main Aetion 

Vertieai Axis (A) 

Horizontai Axis (B) 

Anteroposterior Axis (C) 

Superior rectus (SR) 

Elevates 

Adducts 

Rotates medially (intorsion) 

Inferior rectus (IR) 

Depresses 

Adducts 

Rotates lateraily (extorsion) 

Superior oblique (SO) 

Depresses 

Abducts 

' 

Rotates medialiy (intorsion) 

Inferior obiique (lO) 

Elevates 

Abducts 

Rotates lateraily (extorsion) 

Medial rectus (MR) 

N/A 

Adducts 

N/A 

Lateral rectus (LR) 

N/A 

Abducts 

N/A 


^Primary position, gaze directe(j anteriorly. 



EXTRA-0CULAR MUSCLES AND 
THEIR MOVEMENTS 


A. The line of pull of the moseles relative to the eye- 
ball and the axes around which movements occur. The 
orientation of the orbit is important in understanding 
the aetions of the extra-ocular muscles. The eom- 
mon tendinous ring (origin of the reeti), the origin of 
the inferior oblique, and the troehlea of the superior 
oblique all lie medial to the eyeball and to the A-P 
and vertieal axes (a) The medial and lateral reeti are 
the primary adductors and abductors of the eyeball. 
However, when movements begin from the primary 
position (gaze direeted anteriorly along the A-P axis): 

(1) the line of pull of the superior and inferior rectus 
muscles passes medial and anterior to the vertieal 
axis, resulting in seeondary aetions of adduction; and 

(2) the line of pull of the superior and inferior oblique 
muscles passes medial and posterior to the verti- 
eal axis, resulting in seeondary aetions of abduction. 
(b) Pulling in opposite direetions relative to the trans- 
verse axis, the superior rectus and inferior oblique 
muscles are synergistie elevators, and the inferior ree- 
tus and superior oblique are synergistie depressors. (e) 
Medial pull produced by the muscles attaehing to the 
superior eyeball (superior rectus and oblique) produces 
seeondary aetions of medial rotation (intorsion), and 
that produced by muscles attaehing to the inferior eye- 
ball (inferior rectus and oblique) produces lateral rota- 
tion (extorsion). B. Movements produced by isolated 
eontraetion of the four rectus and two oblique muscles, 
starting from the primary position. Large arrows indi- 
eate prime movers for the six eardinal movements. 
Movements in direetions between large arrows (e.g., 
vertieal elevation or depression) require synergistie 
aetions of adjaeent muscles. Contralaterally-paired 
muscles that work synergistieally to direet parallel bin- 
ocular gaze are ealled yoke muscles. For example, the 
right LR and left MR aet as yoke muscles in direeting 
gaze to the right. 
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Superíor Inferíor 

oblíque rectus 




Oculomotor nerve (CN III) 


Superíor rectus 
Inferíor oblique 



PRIMARY POSITION 



Superior oblique 
Inferior rectus 



Depression 


Superior Inferior 

rectus oblique 



Medial Lateral 

rectus rectus 






Troehlear nerve (CN IV) 



Abducent nerve (CN VI) 



Selera 

Cut edge of conjunctiva 


Lateral rectus 



Seen through eornea 
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Anterior View 


Superior rectus 
Tendon of superior oblique 



Medial rectus 


inferior rectus 



Inferior oblique 


Dural sheath 



Lateral rectus 


Subarachnoid spaee 


Optie nerve (CN 



Posterior View 



EXTRA-OCULAR MUSCLES ANDTHEIR MOVEMENTS (CONTINUED) 


A. Binocular movements of eyeball from primary position, and moseles and nerves producing them. B. Muscles of eyeball. 


TABLE 7.9 MUSCLES OF ORBIT 


Muscle 

Origin 

Insertion 

Innervation 

Main Aetion(s)^ 

Levator palpebrae 
superioris 

Lesser wing of sphenoid 
bone, superior and anterior 
to optie eanal 

Superior tarsus and skin of superior 
eyelid 

' 

Oculomotor nerve; deep layer 
(superior tarsal muscle) supplied 
by sympathetie fibers 

Elevates superior eyelid 

Superior oblique (SO) 

Body of sphenoid bone 

Tendon passes through troehlea to 
insert into selera, deep to SR 

Troehlear nerve (CN IV) 

Abducts, depresses, and rotates eyeball medially 
(intorsion) 

Inferior oblique (10) 

Anterior part of floor of orbit 

Selera deep to lateral rectus muscle 


Abducts, elevates, and rotates eyeball laterally (extorsion) 

Superior rectus (SR) 



Oculomotor nerve (CN III) 

Elevates, adducts, and (SR) rotates eyeball medially 
(intorsion) 

Inferior rectus (IR) 

eommon tendinous ring 

Selera just posterior to eorneoseleral 
junction 

Depresses, adducts, and rotates eyeball laterally 
(extorsion) 

Medial rectus (MR) 




Adducts eyeball 

Lateral rectus (LR) 



Abducent nerve (CN VI) 

Abducts eyeball 


^lt is essential to appreeiate that all muscles are continuously involved in eyeball movements; thus the individual aetions are not usually tested elinieally. 
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Angle of gaze eoineiding 
with angle of muscle 

ELEVATION ONLY 


Angle of gaze eoineiding 
with angle of muscle 

DEPRESSION ONLY 


Angle of gaze eoineiding 
with angle of muscle 

DEPRESSION ONLY 


Angle of gaze eoineiding 
with angle of muscle 

ELEVATION ONLY 



A. Superíor Rectus 



B. Inferior Rectus 



ELEVATION 



DEPRESSION 


E. Pattern of movement of pupil used for 
elinieal testing of extra-ocuiar muscles. 

Patient is asked to follow movement of 
examiner’s finger, traeing and “H” pattern. 



CLINICALTESTING OF EXTRA-OCULAR MUSCLESAND MOTOR NERVES (CN III, IV, AND VI) 


Most movements from the primary position invoive synergists. When testing 
moseies (usuaiiy to determine the integrity of the invoived motor nerve), it is 
desirabie to isoiate muscie aetivity. If the pupil is first adducted (MR—CN 
ili) so that the direetion of gaze eoineides with the iine of puii of the obiique 


muscies, oniy the SO (CN iV) ean depress and oniy the iO (ON iil) ean eievate 
the pupil. If the pupil is first abducted (LR—ON Vi) so that the direetion of gaze 
eoineides with the iine of puii of the superior and inferior reeti, oniy these mus- 
eies ean eievate and depress the pupii (superior and inferior divisions of CN ili) 


Laerimal nerve (CN V-|) 



Superior orbital nerve 

fissure 

Superior 
ophthalmie vein 

Troehlear 
nerve (CN IV) 

Oculomotor nerve 
(CN III), superior division 

Nasoeiliary nerve 

Lateral rectus 

Abducent nerve (CN VI) 

Inferior ophthalmie vein 

A. Anterior View 


Superior rectus 

Levator palpebrae superioris 

Optie nerve (CN II) 


Superior oblique 


Medial rectus 


Ophthalmie artery 


eommon 
tendinous ring 

Inferior rectus 


Oculomotor nerve 
(CN III), inferior division 



Medial rectus 


Lateral rectus 


Optie nerve faseieles 
Ophthalmie artery 


Superior rectus 
Troehlear nerve (CN IV) 


Levator palpebrae superioris 


Superioroblique 


Abducent nerve (CN VI) 


eiliary ganglion 


Oculomotor nerve 
(CN III) 

Inferior rectus 


Inferior oblique 


B. Anterior View 



NERVES OF ORBIT 


A. Overview. B. Relationships at apex of orbit. C. Common tendinons ring, strnetnral relationships. 

Orbital tumors. Because of the eloseness of the optie nerve to the sphenoidal and posterior eth- 
moidal sinuses, a malignant tumor in these sinuses may erode the thin bony walls of the orbit and 
eompress the optie nerve and orbital eontents. Tumors in the orbit produce exophthalmos (protrusion of 
eyeball). Tumors in the middle eranial fossa enter the orbital eavity through the superior orbital fissure. 
Tumors in the temporal or infratemporal fossae enter the orbit through the inferior orbital fissure. 
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Dorsal nasal— 


Ethmoidal 
arteries in 
eanals in 
ethmoid 
bone 
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A. Superìor Vìew 



Zygomatieofaeial artery 
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Long eiliary artery 


Gentral retinal artery 
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Laerimal artery 


Ophthalmie artery 


Internal earotid artery 




Supra-orbital vein 

Vortieose vein 

Superior ophthalmie vein 
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To pterygoid venous 
plexus 


Angular vein 


Inferior ophthalmie 
vein 
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. Lateral View 



ARTERIESANDVEINS OFORBIT 


A. Arteries. 

Bloekage of eentral retinal artery. The terminal branehes of the 
eentral retinal artery are end arteries. Obstrnetion of the artery by an 
embolns resnlts in instant and total blindness. Bloekage of the artery is 
usually unilateral and occurs in older people. B. Veins. The superior and 
inferior ophthaimie veins reeeive the vortieose veins from the eyebaii and 
drain into the cavernous sinus posterioriy and the pterygoid piexus inferioriy. 
They communicate with the faeiai and supra-orbitai veins anterioriy. 

• The faeial veins make elinieally important eonneetions with the eav- 
ernous sinus through the superior ophthalmie veins. Cavernous sinus 
thrombosis usually results from infeetions in the orbit, nasal sinuses, 
and superior part of the faee (the danger triangle). In persons with 
thrombophlebitis of the faeial vein, pieees of an infeeted thrombus may 
extend into the cavernous sinus, producing thrombophlebitis of the 
cavernous sinus. The infeetion usually involves only one sinus initially 
but may spread to the opposite side through the intercavernous sinuses. 

• Bloekade of eentral retinal vein. The eentral retinal vein enters the 
cavernous sinus. Thrombophlebitis of this sinus may result in pas- 
sage of a thrombus to the eentral retinal vein and produce a bloekage 
in one of the small retinal veins. Occlusion of a braneh of the eentral 
vein of the retina usually results in slow, painless loss of vision. 


TABLE 7.10 ARTERIES OF ORBIT 


Artery 

Origin 

Course and Distribution 

Ophthalmíe 

Internal earotid artery 

Traverses optie foramen to reaeh orbital eavity 

Gentral retinal 


Runs in durai sheath of optie nerve, entering nerve near eyeball; appears at eenter of optie dise; supplies optie retina (except eones 
and rods) 

Snpra-orbital 


Passes superiorly and posteriorly from supra-orbital foramen to supply forehead and sealp 

Snpratroehlear 


Passes from supra-orbital margin to forehead and sealp 

Laerimal 


Passes along superior border of lateral rectus muscle to supply laerimal gland, conjunctiva, and eyelids 

Dorsal nasal 

Ophthalmie artery 

Courses along dorsal aspeet of nose and supplies its surface 

Short posterior eiiiary 

Pierees selera at periphery of optie nerve to suppiy ehoroid, vvhieh, in turn, supplies eones and rods of optie retina 

Long posterior eiliary 


Pierees selera to supply eiliary body and iris 

Posterior ethmoidai 


Passes through posterior ethmoidal foramen to posterior ethmoidai eells 

Anterior ethmoidal 


Passes through anterior ethmoidai foramen to anterior eraniai fossa; suppiies anterior and middie ethmoidal eells, frontal sinus, 
nasal eavity, and skin on dorsum of nose 

Anterior eiliary 

Muscular rami of the 
opthalmie and infra-orbitai 
arteries 

Pierees selera at attaehments of rectus muscles and forms netvvork in iris and eiliary body 

infra-orbitai 

Third part of maxillary artery 

Passes aiong infra-orbital groove and exits through infra-orbital foramen to faee 
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B. Transverse Seetìon 



Dilator pupillae 

Postsynaptie 
sympathetie nerve 
fìber 


Radially-arranged 
smooth muscle fibers 
of dilator pupillae 

Circularly-arranged 
smooth muscle fibers 
of sphineter pupillae 

Pupil 


e. Anterior View 


eiliary ganglion 

Postsynaptie 
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nerve fiber 

Sphineter pupillae 



ILLUSTRATION OF A DISSECTED EYEBALL 


A. Parts of the eyeball. B. eillary reglon. C. Stroetore and fonetlon of Irls. The 
aqueous humor Is produced by the elllary proeesses and provldes nutrlents for 
the avascular eornea and lens; the aqueous humor dralns Into the seleral venous 
slnus (also ealled the slnus venosus selerae or eanal of Sehlemm). Glaucoma. 


If drainage of the aqueous humor is reduced signifieantiy, pressure buiids 
up in the ehambers of the eye (giaucoma). Biindness ean resuit from eom- 
pression of the inner iayer of the retina and retinai arteries if aqueous humor 
production is not reduced to maintain normai intraocuiar pressure. 
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Superiortemporal retinal venule 
Superiortemporal retinal arteriole 


Gornea (fibrous layer of eyeball) 


Corneoscleral angle (limbus) 


Seleral venous sinus 


Conjunctival vessels 


iridoeorneal angle 



Lateral rectus muscle 


Anterior eiliary vessels 


Episeleral vessel 


(fibrous layer 
of eyeball) 


Short posterior eiliary vessels 


\/orticose vein 


Episeleral vessel 


Optie nerve (CN II) 


eapillary lamina of ehoroid 


Long posterior eílíary artery 


Gentral retinal vessels 


Short posterior eiliary vessels 


Pial vessels 


B. Horizontal Seetion 


Dural vessels 


0CULAR FUNDUS AND BLOOD SUPPLYT0 THE EYEBALL 


A. Right ocular funclus, ophthalmoseopie view. Retinal venoles (wider) and 
retinal arterioles (narrower) radiate from the eenter of the oval optie dise, 
formed in relation to the entry of the optie nerve into the eyeball. The round, 
dark area lateral to the dise is the macula; branehes of vessels extend to 
this area, but do not reaeh its eenter, the fovea eentralis, a depressed spot 
that is the area of most acute vision. It is avascular but, like the rest of the 
ootermost (eones and rods) layer of the retina, is noorished by the adjaeent 
ehorioeapillaris. inereased intraeranial pressure is transmitted through the 
eSF in the subarachnoid spaee surrounding the optie nerve, causing the 
optie dise to protrude. The protrusion, ealled papilledema, is apparent 
during ophthalmoseopy. B. Blood supply to eyeball. The eyeball has three 


layers: (1) the external, fibrous layer is the selera and eornea; (2) the middle, 
vascular layer is the ehoroid, eiliary body, and iris; and (3) the internal, neural 
layer or retina eonsists of a pigment eell layer and a neural layer. The eentral 
artery of the retina, a braneh of the ophthalmie artery, is an end artery. Of 
the eight posterior eiliary arteries, six are short posterior eiliary arteries and 
supply the ehoroid, which in turn nourishes the outer, nonvascular layer of 
the retina. Two long posterior eiliary arteries, one on eaeh side of the eyeball, 
run between the selera and ehoroid to anastomose with the anterior eiliary 
arteries, which are derived from muscular branehes. The ehoroid is drained 
by posterior eiliary veins, and four to five vortieose veins drain into the oph- 
thalmie veins. 


















PAROTID REGION 


Temporal branehes (CN VII) 


Posterior 

auricular 


Muscle 



Lymph node 
Nerve (CN VII) 



Parotid gland 
Parotid lymph nodes 

Great auricular nerve 


External jugular vein 


Orbicularis oculi 


A. Lateral View 



Superficial temporal artery 


Auriculotemporal nerve (CN Vo) 


Zygomatie branehes (CN VII) 


Zygomaticus major 


Transverse faeial artery 

Parotid duct 


Buccal branehes (CN VII) 


Buccal nerve (CN Vo) 


Buccinator 


Depressor anguli oris 


Masseter 


Marginal mandibular braneh (CN VII) 


Faeial vein 


Auriculotemporal nerve (CN V 3 ) 


Superficial temporal vein 


Pre-auricular lymph nodes 


Faeíal nerve (CN VII) 


Posteríor aurícular nerve 


Nerve to posterior 
belly of digastríe 


Posterior auricular artery 


Sternoeleidomastoid 


Digastrie, posterior 


Retromandibular 
Internal jugular 

Spinal aeeessory nerve 



Superficial temporal artery 


Temporal branehes of faeíal nerve (CN VII) 


Transverse faeial artery 


Parotid duct 


Parotid gland 


eervíeal braneh of faeíal nerve 


Masseter 


Hypoglossal nerve (CN XII) 


External earotid artery 


Internal earotid artery 


B. Lateral Víew 
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External acoustic meatus 


Auricular braneh of vagus nerve (CN X) 


Mastoid proeess 


Faeìal nerve (CN VII) 



Area shown In C. 



Temporomandlbnlar jolnt 


Nerve to stylohyoid 

Nerve to digastrie 
Transverse proeess of atlas 

Digastrie, posterior belly 

Oeeipital artery 

Splnal aeeessory nerve (CN XI) 

Internal Jugular veln 

Vagus nerve (CN X) 


Internal earotld artery 

Superior root of ansa eerviealis 


Articular tubercle 


Lateral pterygoid 

Aurlculotemporal nerve (CN V 3 ) 


Seeretory braneh to parotld gland 


Stylold proeess 


External earotld artery 

Stylohyoid 


Glossopharyngeal nerve (CN IX) 


Aseending pharyngeal artery 


Angle of mandible 
External earotid artery 


Hypoglossal nerve (CN XII) 


e. Lateral Vlew 


Bifurcation of 
eommon earotid artery 



PAROTID REGION 


A. Superficial disseetion. B. Deep disseetion with part of the giand removed. During parotideetomy (surgical 
excision of the parotid giand), identifieation, disseetion, and preservation of the faeiai nerve are eritieai. 
The parotid giand has superficiai and deep parts. in parotideetomy the superficiai part is removed, then 
the piexus may be retraeted to remove the deep part. C. Deep disseetion foiiowing removai of the parotid 
giand. The faeiai nerve, posterior beiiy of the digastrie muscie, and its nerve are retraeted; the externai earotid 
artery, styiohyoid muscie, and the nerve to the styiohyoid remain in situ. The internai juguiar vein, internai 
earotid artery, and giossopharyngeai (CN iX), vagus (CN X), aeeessory (CN Xi), and hypogiossai (CN Xii) nerves 
eross anterior to the transverse proeess of the atias and deep to the styioid proeess. 

Trauma, such as a fractured mandible, may injure the hypoglossal nerve (CN XII), resultlng In 
paralysls and eventual atrophy of one slde of the tongue. The tongue deviates to the paralyzed side dur- 
ing protrusion. 
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TEMPORAL REGION AND INFRATEMPORAL FOSSA 



Squamous part 
of temporal bone 


Greater wing 


Groove for deep temporal vessels 


Supramastoid erest 


External acoustic meatus 


Suprameatal spine 


Tympanomastoid fissure 


Tympanie part of temporal 



Mastoid proeess 


Postglenoid tubercle 


Vaginal proeess 


Styloid proeess 


A. Lateral Víew 


Of mandíble 


Mandibnlar noteh 


Articular tubercle 


Mandibular 


Goronoid proeess 





Mandible 

Maxilla 

Oeeipital 

Palatine 

Parietal 

Sphenoid 



(squamous part) 

Temporal 
(tympanie part) 

Zygomatie 


of masseter 


Mental 

protuberance 



Groove for faeial artery 


Mental foramen 


Mental tubercle 


B. Lateral Víew 


e. Lateral Víew 



TEMPORAL AND INFRATEMPORAL FOSSAE AND MANDIBLE 


A. Bones and bony featores. Note that soperfieially the zygomatie proeess of the temporal bone is the bound- 
ary betvveen the temporal fossa soperiorly and the infratemporal fossa inferiorly. B. External surface of the 
mandible. C. Parts of mandible. 
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Mandibular fossa, articular part 


Postglenoid tubercle 


Tegmen tympani 


Tympanie plate 


Foramen spinosum 


Spine of sphenoid 


Styloid 


D. Lateral View 



Foramen ovale 


Temporal fossa 


Temporal surface of 
greater wing of sphenoid bone 


Infratemporal erest 


Inferior orbital fissure 


Sphenopalatine foramen 


Pterygopalatine fossa 


Pterygomaxillary fissure 


Posterior superior alveolar foramen 


Infratemporal surface of maxilla 


Pyramidal proeess of palatine bone 


greater wing of sphenoid 


Pterygoid hamulus (of medial pterygoid plate) 



TEMPORAL AND INFRATEMPORAL FOSSAE 
AND MANDIBLE (CONTINUED) 


D. Bones and bony featores of fhe infratemporal fossa. The man- 
dible and part of the zygomatie areh have been removed. Deeply, 
the infratemporal erest separates the temporal and infratemporal 
fossae. E. Internal sorfaee of the mandible. 

• The temporal region is the region of the head that inelodes the 
lateral area of the sealp and the deeper soft tissoes overlying the 
temporal fossa of the eraniom, soperior to the zygomatie areh. 
The temporal fossa, oeeopied primarily by the opper portion of 
the temporalis mosele, is boonded by the inferior temporal lines 
(see Fig. 7.3B). 

• The infratemporal fossa is an irregolarly shaped spaee deep and 
inferior to the zygomatie areh, deep to the ramus of the mandible 
and posterior to the maxilla. It communicates with the temporal 
tossa through the interval between the zygomatie areh and the 
eranial bones. 


Goronoid proeess 


For pterygomandibular raphe 


Pterygoid fovea 


Neek 


Mandibular 



Mylohyoid groove 


Attaehment of 
medial pterygoid 


Submandibular fossa(e) 


Sublingual fossa 
mental (genial) splnes 


Digastrie fossa 


E. Medial View 
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External acoustic meatus 


Temporal faseia 


Temporalìs 


A. Lateral View 



Orbicularis oculi 


Zygomatie areh 


Joint capsule of temporo- 
mandibularjoint 


Parotid duct 


Boeeinator 


Body of mandible 


Parotid bed 


Faeial artery 


Faeial vein 


Digastrie, posterior belly 


= V -3(>v 


Submandibular gland 


Sternoeleidomastoid 



TEMPORALISAND MASSETER 


A. Superficial disseetion. 

• The temporaiis and masseter muscies are suppiied by the trigeminai nerve (CN V), and both eievate the 
mandibie. The buccinator muscie, suppiied by the faeiai nerve (CN Vii), functions during ehevving to keep 
food betvveen the teeth but does not aet on the mandibie. 

• The sternoeieidomastoid muscie, suppiied by the spinai aeeessory nerve (CN Xi), is the ehief fiexor of the 
head and neek; it forms the iaterai part of the posterior bonndary of the parotid region/parotid bed. 
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Braneh of soperfieial temporal artery 


Temporalìs 


Braneh of posterior auricular artery 


Braneh of great auricular nerve (C2/C3) 


Auricular branehes of vagus nerve (CN X) 


Lateral (temporomandibular) ligament 


Styloid proeess 


Mastoid proeess 
Lateral pterygoid 


Stylohyoid 


Posterior belly of dígastrie 


Spínal aeeessory nerve (CN XI) 

Internal jugular veín 


Sternoeleidomastoid braneh of oeeipital artery 


B. Lateral Víew 



Zygomatieotemporal nerve (CN V^) 


Zygomatie proeess of 
temporal bone (cut) 


Zygomatie bone (cut surface) 

Masseterie nerve 
Masseterie artery 

Goronoíd proeess of mandible 


Parotid duct 


Masseter 


artery 


Vagus nerve (CN 

Internal earotid 

Superior root of 

on internal earotid artery 


artery 


External earotíd artery 


Hypoglossal nerve (CN XII) 



TEMPORALISAND MASSETER (CONTINUED) 


B. Deep disseetion. 

• Parts of the zygomatie areh and the attaehed masseter moseie have been removed to expose the attaeh- 
ment of the temporaiis moseie to the eoronoid proeess of the mandibie. 

• The earotid sheath surrounding the internai juguiar vein, internai earotid artery, and the vagus nerve (CN X) 
has been removed. The externai earotid artery and its iinguai, faeiai, and oeeipitai branehes, and the spinai 
aeeessory (CN Xi) and hypogiossai (CN Xii) nerves pass deep to the posterior beiiy of the digastrie muscie. 
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Temporalis 


Deep temporal arteríes 
Deep temporal nerves (CN V 3 ) 
Auriculotemporal nerve (CN V3) 
Lateral pterygoíd (superíor head) 

Capsule of temporomandibularjoint 


Masseterie V 


Lateral pterygoíd inferíor head 


Superficial temporal artery 


Maxiiiary artery (1 st part) 


External earotid 


Sphenomandibular ligament 


Nerve 


Inferior alveolar 


A. Lateral View 



Maxillary nerve (CN V?) 


Infra-orbitai artery 


Maxiiiary artery (3rd part) 


Posterior superior alveolar nerve (CN 


Posterior superior alveolar artery 


Buccai artery 


Buccai nerve (CN V3) 


Parotid duct 

Buccal glands 


Buccinator 


Gingival branehes 
(branehes to gums) 


Medial 


Medial pterygoid superficiai head 




INFRATEMPORAL REGION 


A. Superficial disseetion. 

• The maxiiiary artery, the iarger of two terminai branehes of the externai earotid, is divided into three parts 
reiative to the iaterai pterygoid muscie. 

• The buccinator is piereed by the parotid duct, the ducts of the buccai giands, and sensory branehes ot the 
buccai nerve. 

• The iaterai pterygoid muscie arises by two heads (parts), one head from the roof, and the other head from 
the mediai waii of the infratemporai fossa; both heads insert in reiation to the temporomandiboiar joint— 
the snperior head attaehing primariiy to the artieoiar dise of the joint and the inferior head primariiy to the 
anterior aspeet of the neek of the mandibie (pterygoid fovea). 

• Because of the elose relationship of the faeial and auriculotemporal nerves to the temporomandibular 
joint (TMJ), eare must be taken during surgical procedures on the temporomandibular joint to pre- 
serve both the branehes of the faeial nerve overlying it and the articular branehes of the auriculotem- 
poral nerve that enter the posterior part of the joint. Injury to articular branehes of the auriculotemporal 
nerve supplying the TMJ —assoeiated with traumatic disloeation and rupture of the joint capsule and 
lateral ligament—leads to laxity and instability of the TMJ. 
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Temporalis 


Maxillary nerve (CN V^) 


Deep temporal nerves (CN Vo) 


Masseterie nerve (CN Vo) 


Artienlar tnberele 


Nerve to lateral pterygoid (CN V3) 

Mandibular nerve (CN V3) 
passing through foramen ovale 

Middle meningeal artery passing 
throngh foramen spinosnm 

Auriculotemporal nerve (CN Vo) 


ehorda tympani (CN VII) 
Sphenomandibular ligament 

Maxillary artery 


Inferior alveolar nerve (CN V3) 


Nerve to mylohyoid (CN 


Medial pterygoid 


B. Lateral View 



from foramen rotundum) 


Inferior orbital fissure 


Infra-orbital nerve (CN Vo) 


Infra-orbital artery 


Pterygopalatine ganglion in pterygopalatine fossa 
Posterior superior alveolar nerve (CN V^) 

Deseending palatine artery 
Lateral pterygoid plate 

Gingival branehes (branehes to gums) 


Maxillary artery 


Buccal nerve (CN V3) 


Nerve to medial pterygoid (CN V3) 


Buccinator 


Gingival branehes (branehes to gums) 


Deep head 
Superficial head 


Lingual nerve (CN V3) 



INFRATEMPORAL REGION (CONTINUED) 


B. Deeper disseetion. 

• The iaterai pterygoid muscie and most of the branehes of the maxiiiary artery have been removed to expose 
the mandibuiar nerve (CN V 3 ) entering the infratemporai fossa through the foramen ovaie and the middie 
meningeai artery passing through the foramen spinosum. 

• The deep head of the mediai pterygoid muscie arises from the mediai surface of the iaterai pterygoid 
piate and the pyramidai proeess of the paiatine bone. it has a smaii, superficiai head that arises from the 
tuberosity of the maxiiia. 

• The inferior aiveoiar and iinguai nerves deseend on the mediai pterygoid muscie. The inferior aiveoiar nerve 
gives off the nerve to myiohyoid and nerve to anterior beiiy of the digastrie muscie, and the iinguai nerve 
reeeives the ehorda tympani, vvhieh earries seeretory parasympathetie fibers and fibers of taste. 

• Motor nerves arising from CN V 3 suppiy the four muscies of mastieation: the masseter, temporaiis, and 
iaterai and mediai pterygoids. The buccai nerve from the mandibuiar nerve is sensory; the buccai braneh of 
the faeiai nerve is the motor suppiy to the buccinator muscie. 

• To perform a mandibular nerve bloek, an anesthetie agent is injeeted near the mandibular nerve 
vvhere it enters the infratemporai fossa. This bioek usuaiiy anesthetizes the auricuiotemporai, inferior 
aiveoiar, iinguai, and buccai branehes of the mandibuiar nerve. 
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Infra-orbital artery 


Deep temporal arteries 


Aeeessory meningeal 


Middle meningeal artery 


External aeonstie meatus 

Anterior tympanie artery 


Deep auricular artery 


Superficial temporal 


External 



Inferior orbital fissure 


Sphenopalatine artery 

(passing medially in pterygopalatine fossa) 


Posterior superior alveolar artery 


Pterygopalatine fossa 


Maxillary artery 


Deseending palatine artery 


artery 


artery 


A. Lateral View 


Lateral pterygoid 


Pterygoid braneh 


Parts of maxillary artery 


Maxillary artery 



Inferior alveolar artery 


Mandibular foramen 


Mental braneh 


B. Lateral View 



Mandibular 

Pterygoid 

Pterygopalatine 



BRANGHES OF MAXILLARYARTERY 


A. Infratemporal reglon. B. Mandlble. 

• The maxlllary artery arlses at the neek of the mandlble and Is dlvlded Into three parts (mandlbolar, pterygold, 
and pterygopalatlne) by the lateral pterygold; It ean pass medlal or lateral to the lateral pterygold. 

• The branehes of the first (niandibular) parípass throogh foramlna or eanals: the deep anrlenlar to the exter- 
nal aeonstle meatos, the anterlor tympanle to the tympanle eavlty, the mlddle and aeeessory menlngeal to 
the eranlal eavlty, and the Inferlor alveolar to the mandlble and teeth. 

• The branehes of the seeond (pterygoid) part, dlreetly related to the lateral pterygold, sopply moseles vla the 
masseterle, deep temporal, pterygold, and boeeal branehes. 

• The branehes of the third (pterygopaiatine) part (posterlor soperlor alveolar, Infra-orbltal, deseendlng 
palatlne, and sphenopalatlne arterles) arlse Immedlately proxlmal to and vvlthln the pterygopalatlne fossa. 
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Deep temporal nerves 


Trigeminal ganglion (CN V) 


Auriculotemporal nerve 


Mandibular nerve (CN Vo) 


A. Lateral View 



ehorda tympani (CN VII) 


Nerve to mylohyoid 


Inferior alveolar nerve 
in mandibular eanal 


Ophthalmie nerve (CN V-,) 


Maxillary nerve (CN Vo) 


Pterygopalatine fossa 


Infra-orbital nerve 


Posteríor snperíor alveolar 


nerve 


Pterygopalatine ganglion 


Greater and lesser palatine nerves 


Lateral pterygoid 


Buccal nerve 


Lingual nerve 


Trígemínal ganglion 


Trigeminal nerve (CN V) 

Sensory root 
Motor root 


Mandíbnlar nerve 

(CN V 3 ) 

Middle meningeal 

artery 


Auriculotemporal 


nerve 


B 


Lingual nerve 


Inferíor alveolar nerve 


Site of mandibular foramen 


Ophthalmie nerve 



Maxillary nerve 
(CN V 2 ) 


Otíe ganglion 

(on medial 
side of 
mandibular 
nerve) 


Buccal nerve 


Nerve to 
mylohyoid 


Inferior alveolar nerve 


Mandibular foramen 


Inferior alveolar nerve 



e 


Inferior dental plexus 


Mental nerve 



BRANCHES OF MAXILLARY AND MANDIBULAR NERVES 


A. Infratemporal reglon and pterygopalatlne fossa. Branehes of the maxlllary (CN V^) and mandlbnlar (CN V 3 ) 
nerves aeeompany branehes from the three parts of the maxlllary artery. B. Nerves ot Infratemporal fossa and 
otle gangllon. C. Mandlble and Inferlor alveolar nerve. 

An alveolar nerve bloek —eommonly used by dentists when repairing mandibuiarteeth—anesthe- 
tizes the inferior aiveoiar nerve, a braneh of CN V^. The anesthetie agent is injeeted around the mandibuiar 
foramen, the opening into the mandibuiar eanai on the mediai aspeet of the ramus of the mandibie. This 
eanai gives passage to the inferior aiveoiar nerve, artery, and vein. When this nerve bioek is successfui, 
aii mandibuiar teeth are anesthetized to the median piane. The skin and mucous membrane of the iower 
iip, the iabiai aiveoiar mucosa and gingiva, and the skin of the ehin are aiso anesthetized because they 
are suppiied by the mentai braneh of this nerve. 
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TEMPOROMANDIBULAR JOINT 




Zygomatie areh 


Temporalìs 


Lateral pterygoíd 



B 


e 


Lateral Vievvs 



MUSCLES OF MASTIGATION 


A.Temporalis and masseter. B.Temporalis. Zygomatie areh has been removed. C. Medial and lateral pterygoid. 


TABLE 7 .11 MUSCLES OF MASTIOATION (AOTING ON TEMPOfíOMANDIBOLAR JOINT) 


Muscle 

Origin 

insertion 

innervation 

Main Aetion 

Temporalis 

Floor of temporal fossa and deep 
surface of temporal faseia 

Tip and medial surface of eoronoid proeess 

and anterior border of ramus of mandible 

' ' 

Deep temporal branehes of 
mandibular nerve (CN Vg) 

Elevates mandible, elosing ]aws; posterior 
fibers retrude mandible after protrusion 

Masseter 

Inferior border and medial surface of 
zygomatie areh 

Lateral surface of ramus of mandible and 
eoronoid proeess 

Mandibular nerve (CN V^) through 
masseterie nerve that enters deep 
surface of the muscle 

Elevates and protrndes mandible, thus elosing 
]aws; deep fibers retrude it 

Lateral pterygoid 

Superior head: infratemporal surface 
and infratemporal erest of greater 
wing of sphenoid bone 

Inferior head: lateral surface of 
lateral pterygoid plate 

Neek of mandible, articular dise, and 
capsule of temporomandibular joint 

Mandibular nerve (CN V^) through 
lateral pterygoid nerve which 
enters its deep surface 

Aeting bilaterally, protrude mandible and 
depress ehin; Aeting onilaterally a\\emdi{e\y, 
they produce side-to-side movements of 
mandible 

Medial pterygoid 

Deep head: medial surface of lateral 
pterygoid plate and pyramidal 
proeess of palatine bone 

Soperfieial head: tuberosity of maxilla 

Medial surface of ramus of mandible, 
inferior to mandibular foramen 

' 

Mandibular nerve (CN V^) through 
medial pterygoid nerve 

' 

Helps elevate mandible, elosing ]aws; aeting 
Mate/'a//yprotrude mandible; aeting onilater- 
ally protrndes side of ]aw; aeting alternately, 
they produce a grinding motion 
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A. Elevatìon of mandíble 



B. Depressíon of mandíble 



C. Retrnsíon 



D. Protrnsíon 


Lateral Víews 



E. Protrnsion 


F. Lateral movement to ríght síde 


Anteríor Víews 


G. Lateral movement to left side 




' 7.54 


MOVEMENTS OFTEMPOROMANDIBULAR JOINT 


TABLE 7.12 MOVEMENTS OF TEMPOROMANDIBOLAR JOINT 


Movements 

Mnseles 

Elevation (elose mouth) (A) 

Temporaiis, masseter, and medial pterygoid 

Depression (open mouth) (B) 

Lateral pterygoid; suprahyoid and infrahyoid muscles; gravity 

Retrusion (retrude ehin) (C) 

Temporaiis (posterior obiique and near horizontal fibers) and masseter 

Protrusion (protrude ehin) (D and E) 

Lateral pterygoid, masseter, and mediai pterygoid 

Lateral movements (grinding and 
ehevving) (F and G) 

Temporalis of same side, pterygoids of opposite side, and masseter 
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TEMP0R0MANDIBULAR JOINT 



A 



Temporalis 


Head of mandible 


Superficial temporal artery 


LATERAL 


Superficial parotid lymph node 


Branehes of faeial nerve 


Parotid gland 


Transverse faeial artery 


Deep parotid lymph node 


A. Goronal Seetìon 



Cavernous sinus 


Trigeminal ganglion in trigeminal eave 


Internal earotid artery 


MEDIAL 


Pharyngotympanie tube 


Neek of mandible 


Medial pterygoid 


Levator veli palatini 


Spine of sphenoid 


Auriculotemporal nerve 


Lateral pterygoid (attaehing to mandible 
and articular capsule and dise) 


Sphenomandibular ligament 


TMJ 


Jolnt eapsnle 


Lateral llgament 


Stylomandlbnlar llgament 


Angle of mandible 


r* 




Spine of sphenoid 


Styloid proeess 


Sphenomandlbnlar llgament 


Stylomandlbnlar llgament 


Angle of mandible 


B. Lateral Vlew 


e. Medlal Vlew 



TEMP0R0MANDIBULAR JOINT 


A. Goronal seetion. B. Temporomandibnlar joint and stylomandibnlar ligament. The joint eapsnle of the tem- 
poromandibnlar joint attaehes to the margins of the mandibnlar fossa and artienlar toberele of the temporal 
bone and aronnd the neek of the mandible; the lateral (temporomandibnlar) ligament strengthens the lateral 
aspeet of the joint. C. Stylomandibnlar and sphenomandibolar ligaments. The strong sphenomandibolar liga- 
ment deseends from near the spine of the sphenoid to the lingola of the mandible and is the “svvinging hinge’’ 
by vvhieh the mandible is sospended; the vveaker stylomandibnlar ligament is a thiekened part of the parotid 
sheath that joins the styloid proeess to the angle of the mandible. 
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Superìor artìcular eavìty 


Postglenoid tubercle 


Inferíor articular eavíty 


Artícular tubercle 


Joint capsule 


External acoustic meatus 


POSTERIOR 


Styloid proeess 


A. Sagíttal Seetion 


Superior head 


Inferior head 



Lateral pterygoid 


Pterygoid 

fovea 


Mandible 


ANTERIOR 



Postglenoid 

tubercle 


Mandibular fossa 
of temporal bone 


Of eondylar 
proeess of 
mandible 


Posterior and anterior 
bands of articular dise (AD) 


Articular 
tubercle (AT) 


Lateral 

pterygoid 


Head (H) 
Neek (N) 


Joint capsule 


B. eiosed Mouth, Sagittal Seetion 



Sagittal CT Sagittal MRI 



Lateral 

pterygoid 


Postglenoid 

tubercle 


Of eondylar 
proeess of 
mandible 


Head (H) 
Neek (N) 


Joint capsule 


Mandibular fossa 
of temporal bone (M) 


Posterior and anterior 
bands of articular dise (AD) 


Articular 
tubercle (AT) 


e. Open Mouth, Sagittal Seetion 


/ 1 TH I, 

: /in 

fì y 4'JMAr 



Sagittal CT 



Sagittal MRI 



SECTIONAL ANATOMY OF TEMPOROMANDIBULAR JOINT 


A. TMJ and related structures, sagittal seetion. B. Sagittal orientation figure, CT, and MRI—mouth elosed. 
e. Sagittal orientation figure, CT, and MRI—mouth opened vvidely. The articular dise divides the articular eavity 
into superior and inferior eompartments, eaeh lined by a separate synovial membrane. 

Disloeation of mandibie. During yavvning or taking iarge bites, excessive eontraetion of the iaterai 
pterygoids ean cause the head of the mandibie to disioeate (pass anterior to the articuiar tubercie). In 
this position, the mouth remains wide open, and the person eannot eiose it without manuai distraetion. 
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TONGUE 




Lingual noclules 

of lingual tonsil 
Foramen cecum 

Terminal sulcus 


- Root of tongue 


Vallate 


Foliate 


Filiform 


Língual 

papíllae 


- Body of tongue 


Epiglottis 


A. Superíor View 


Fungifornri_ 


Midline groove of tongue 


Palatopharyngeus 
Palatine tonsil 

Palatoglossus 


Palatoglossal areh 



e. Superior View 


To superior deep eervieal lymph nodes 



To inferior deep 
eervieal lymph 
nodes 

To submandibular 
lymph nodes 


To submental lymph nodes 


Palatoglossus 
(vagus nerve, CN X) 


All other muscles 

of tongue 
(hypoglossal 
nerve, CN XII) 


Motor nerves 


B. Superior View 



Internal braneh of superior laryngeal nerve 


Glossopharyngeal nerve (CN IX, 
general and speeial sensory) 


Overlapping nerve supply 


Lingual nerve (CN V 3 , 
general sensory) 
ehorda tympani (CN VII 
speeial sensory) 


Sensory nerves 



jugular vein 


D. Lateral View 



Retropharyngeal 
Deep eervieal 
Jugulo-omohyoid 
Jugulodigastric 



Submental 

Submandibular 

Infrahyoid 


7.57 


A. Features of dorsum of the tongue. The foramen cecum is the upper end 
of the primitive thyrogiossai duct; the arms of the V-shaped terminai sui- 
cus diverge from the foramen, demareating the posterior third of the tongue 
from the anterior two thirds. B. Generai sensory, speeiai sensory (taste), and 
motor innervation of tongue. C. Lymphatie drainage of dorsum of tongue. 
D. Lymphatie drainage of tongue, mouth, nasai eavity, and nose. 

eareinoma of tongoe. Malignant tumors in the posterior part of the 
tongue metastasize to the superior deep eervieal lymph nodes on both 
sides. In eontrast, tumors in the apex and anterolateral parts usually do 


not metastasize to the inferior deep eervieal nodes until late in the dis- 
ease. Because the deep nodes are elosely related to the internal jugular 
vein, metastases from the eareinoma may spread to the submental and 
submandibular regions and along the IJV into the neek. 

Gag reflex. One may touch the anterior part of the tongue without 
feeling diseomfort; however, when the posterior part is touched, one usu- 
ally gags. CN IX and CN X are responsible for the muscular eontraetion of 
eaeh side of the pharynx. Glossopharyngeal branehes (CN IX) provide the 
afferent limb of the gag reflex. 















































Head 

TONGUE 


683 




Styloid proeess 


Stylohyoid ligament 

Styloglossus 


Hyoglossus 


Hyoid bone 

A. Lateral View 


Genioglossus 



Geniohyoid 


Genioglossus 


Superior longítudinal 
intrínsíe muscle 


Hyoid bone 


Mental (genial) spine 
of mandible 


B. Median Seetíon 


Digastrie 

Mylohyoid 



e. Goronal Seetion 


Superíor longitudínal 
Transverse and vertíeal 

Inferíor longitudinal _ 


Mylohyoid 


Styloglossus 
Hyoglossus 
Genioglossus 


Extrinsic 

muscles 


Genioglossus Lingual septum 


intrinsie 

muscles 



MUSCLES 0FT0NGUE 


The extrinsic mnseies of the tongne originate ootside the tongne and attaeh to it, vvhereas the intrinsie mnseies 
have their attaehments entireiy vvithin the tongoe and are not attaehed to bone. 


TABLE 7 .13 MUSCLES OF TONGOE 


Extrinsic Muscles 

Muscle 

Origin 

Insertion 

Innervation 

Main Aetion 

Genioglossus 

Superior part of mental spine of mandible 

Dorsum of tongue and body of hyoid 
bone 

Hypoglossal nerve (CN XII) 

Depresses tongue; its posterior part pulls tonguew 
anteriorly for protrusion^ 

Hyoglossus 

Body and greater horn of hyoid bone 

Side and inferior aspeet of tongue 

Depresses and retraets tongue 

Styloglossus 

Styloid proeess of temporal bone and 
stylohyoid ligament 

Side and inferior aspeet of tongue 

Retraets tongue and draws it up to ereate a trough 
for swallowing 

Palatoglossus 

Palatine aponeurosis of soft palate 

Side of tongue 

CN X and pharyngeal plexus 

Elevates posterior part of tongue plexus 

intrinsie Muscles 

Muscle 

Origin 

Insertion 

Innervation 

Main Aetion 

Superior 

longitudinal 

Submucous fibrous layer and lingual 
septum 

Margins and mucous membrane of 
tongue 

Hypoglossal nerve (CN XII) 

Curls tip and sides of tongue superiorly and shortens 
tongue 

Inferior 

longitudinal 

Root of tongue and body of hyoid bone 

Apex of tongue 

Curls tip of tongue inferiorly and shortens tongue 

Transverse 

Lingual septum 

Fibrous tissue at margins of tongue 

Narrows and elongates the tongue^ 

Vertieal 

Superior surface of borders of tongue 

Inferior surface of borders of tongue 

Flattens and broadens the tongue^ 


^Aets simultaneously to protrode tongue. 




































































































































684 


TONGUE 



Palatopharyngeal areh 


Longus eapitis 


Gavìty of pharynx 


Superior eonstrietor 


Retropharyngeal spaee 


Sternoeleidomastoid 


earotid sheath 


Digastrie, posterior belly 


Stylohyoid 

Stylopharyngeus 


Styloglossus 
Medial pterygoid 


Superior pharyngeal eonstrietor 


Masseter 


Inferior alveolar nerve 

(CN V3) 


Palatoglossus in palatoglossal areh 

Site of 
seetion B 



Spinal aeeessory nerve (CN XI) 
Internal jugular vein 

Vagus nerve (CN X) 

Parotid giand 

Hypoglossal nerve (CN XII) 
Retromandibular vein 
Glossopharyngeal nerve (CN 

External earotid artery 
Internal earotid artery 

Sympathetie ganglion 
Lateral pharyngeal spaee 


Palatine tonsil 
Ramus of mandible 


Lingual nerve (CN V3) 


Faeial vein 


Buccal glands 


Faeial artery and branehes 


Bneeínator and oral mnseles 


A. Transverse Seetion 


Tongne 


Molar tooth 
Oral vestibule 


Bneeinator 


Bolus of food 


Mandible 


B. Goronal Seetion 



A 



Mylohyoid 


Geniohyoid 


Genioglossus 



SECTI0NS THROJGH MOUTH 


A. The viscerocranium has been seetioned at the C1 vertebrai ievei, the piane of seetion passing through the 
orai fissure anterioriy. The retropharyngeai spaee (opened up in this speeimen) aiiovvs the pharynx to eontraet 
and reiax during swaiiowing; the retropharyngeai spaee is eiosed iateraiiy at the earotid sheath and iimited 
posterioriy by the prevertebrai faseia. The beds of fhe parofid giands are aiso demonsfrafed. B. Sehemafie 
eoronai seefion demonsfrafing how fhe fongue and buccinafor (or, anferioriy, fhe orbieniaris oris) work fogefher 
fo refain food befween fhe feefh when chewing. The boeeinafor and snperior part of fhe orbicuiaris oris are 
innervafed by fhe buccai braneh of fhe faeiai nerve (CN Vii). 
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Genìoglossus 


Anterior lingual gland 


Apex ortip of the tongue 


Sublingual gland 


Mental (genial) spines 

of mandible 


A. Sagìttal Seetion 



Dorsum of tongue 


Superior longitudinal 
mnsele 


Digastrie (anterior belly) 


Mylohyoid 


Foramen cecum 


Apex 


Lymphoid follieles 
of lingual tonsil 


Inferior 

surface 


of tongue 




Geniohyoid 


Hyoid bone 



Genioglossus 


Seetion through gingiva 
of edentulous jaw 


Geníohyoid 


Mylohyoid 


Inferior alveolar nerve (CN 
Nerve to mylohyoid (CN Vo) 


Inferior alveolar artery 


Artery to mylohyoid 


Faeial artery 


Lesser horn of hyoid 

Lingual artery 


B. Posterosuperior View 


Stylohyoid 


Hyoglossus 


Digastrie (intermediate tendon) 


Body of hyoid 


Stylohyoid ligament 
Middle eonstrietor 


Greater horn of hyoid 


External earotid artery 


Epiglottis 


Vallecula 



T0NGUE AND FLOOR OF M0UTH 


A. Median seetion though the tongue and iower jaw. The tongue is eom- 
posed mainiy of muscie; extrinsic muscies aiter the position of the tongue, 
and intrinsie muscies aiter its shape. The geniogiossus is the extrinsic muscie 
apparent in this piane, and the superior iongitudinai muscie is the intrinsie 
muscie. B. Mnseies of the fioor of the mouth viewed posterosuperioriy. The 
myiohyoid muscie extends between the two myiohyoid iines of the mandibie. 
it has a thiek, free posterior border and beeomes thinner anterioriy. 


Genioglossus paralysis. When the genioglossus is paraiyzed, the 
tongue mass has a tendeney to shift posterioriy, obstructing the airway 
and presenting the risk of suffocation. Totai reiaxation of the geniogiossus 
muscies occurs during generai anesthesia; therefore, the tongue of an 
anesthetized patient must be prevented from reiapsing by inserting an 
ain/vay. 
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TONGUE 



Lingual glands 
Frenulum of tongue 
Deep lingual artery 


Deep lingual veins 


Lingual nerve 


Sublingual gland 


Submandibular duct 


Opening of submandibular 
duct on sublingual caruncle 


Sublingual 




Lingual 
artery 

MC 


Hypoglossal nerve (CN XII) 


Deep lingual artery 


Inferior 

longitudinal 

muscle 


External earotid artery 


Dorsal lingual 
arteries 


artery 


Geniohyoid 


B. Lateral View 


A. Anterior View 




. Anterosnperíor View 


Medial pterygoid 

Ramus of mandible 
Lingual nerve (CN V3) 

Submandibular gland 

Submandibular ganglion 

Sublingual gland (SL) 

Submandibular duct 


Faeial artery 
External earotid artery 

Hypoglossal nerve (CN XII) 

Lingual artery 

Glossopharyngeal nerve (CN IX) 
Stylohyoid 
Styloglossus (SG) 

Middle pharyngeal eonstrietor (MC) 


Mylohyoid 

Openings of sublingual ducts 

Genioglossus (GG) 

Opening of submandibular duct 

on sublingual caruncle 

Mandible (M) 


Hypoglossal nerve (CN XII) 
Tongue 
Hyoglossus (HG) 


Lingual nerve (CN V3) 
Glossopharyngeal nerve (CN IX) 
Hypoglossal nerve (CN XII) 



ARTERIES AND NERVES OF THE TONGDE 


A. Inferior snrfaee of the tongoe and floor of the mouth. The thin sublingual mucosa has been removed on the 
left side. B. Course and distribution of the lingual artery. C. Disseetion of right side of floor of mouth. Letters 
in parentheses refer to B. 

Sialography. The parotid and submandibular saiivary giands may be examined radiographieaiiy 
after the injeetion of a eontrast medium into their ducts. This speeiai type of radiograph (siaiogram) 
demonstrates the saiivary ducts and some seeretory units. Because of the smaii size and number of 
subiinguai ducts of the subiinguai giands, one eannot usuaiiy injeet eontrast medium into them. 
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Submandìbular 


Submandibular 


Sublingual 


Sublingual fold 


Opening of submandibular duct 

on sublingual caruncle 


Mandible 


A. 



Medial pterygoid 


Styloglossus (cut) 


Glossopharyngeal nerve (CN IX) 


Stylopharyngeus 
Stylohyoid ligament 


Middle pharyngeal eonstrietor 


Hypoglossal nerve (CN XII) 


Lingual artery 


Hyoglossus (cut) 


nerve (CN V3) 


Geniohyoid 


Aeeessory duct from inferior part of sublingual gland 


Mandibular nerve (CN V3) 

ÍÍ^KÍ lfll\ 


. • i 
' . ^ 


Opening of pharyngotympanie (auditory) tube 


B. 


Otie ganglion 


jugular vein 



.1 

* 

* 


Internal earotid artery 


eapitis lateralis 


Styloid proeess 


External earotid artery 


Sphenomandibular ligament 


Inferior alveolar nerve (CN V3) 

(with nerve to mylohyoid arising posteriorly) 


Digastrie, posterior belly 


to mylohyoid (CN V3) 


Digastrie, anterior belly 


Medìal Views 



MUSCLES, GLANDS, AND VESSELS OF FLOOR OF M0UTH AND MEDIAL ASPEGT 
OF MANDIBLE 


A. Sublingual and submandibular giands. The tongue has been excised. B. Structures reiated to the mediai 
surface of the mandibie. The otie gangiion iies mediai to the mandibuiar nerve (CN Vj) and betvveen the fora- 
men ovaie superioriy and the mediai pterygoid muscie inferioriy. 
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PALATE 



Ineìsìve fossa 


Ineisive bone (premaxilla) 


Maxilla, palatine proeess 


Greater 
Lesser 


lntermaxillary 


Groove for greater palatine vessels 


Median palatine suture 


Palatine bone 


A. Inferior View 



Palatine foramina 


\ • 


. f • 


Horizontal plate 


Pyramidal proeess 


Lateral pterygoid plate 


Medial pterygoid plate 


Seaphoid fossa 


Medial pterygoid plate 


Posterior nasal spine 


ineisive papilla 


Palatine raphe 


Palatine glands 


Mandible 


Parotid gland 


B. Inferior View 



Transverse palatine folds 


Palatoglossos 


Uvula 


Palatopharyngeal 

areh 


Hard palate 


Openings of ducts of 
palatine glands 


Soft palate 


Palatoglossal areh 


Palatine tonsil in palatine fossa 



PALATE 


A. Bones of the hard palate. The palatine aponenrosis, vvhieh forms the fibrons “skeleton” of the soft palate, 
stretehes betvveen the hamnli of the medial pterygoid plates. B. Mucous membrane and glands of palate. 
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C. Lateral View 



Pterygopalatine ganglion 
Medial pterygoid plate 


Greater and lesser palatine nerves 


Pharyngobasilar faseia 
Levator veli palatini 

Palatine aponeorosis 

Palatine moseles 
Musculus uvulae 
Palatine glands 


Mucous membrane, separated 
from palate by blunt disseetion 


Lesser palatine arteries and nerves 
Greater palatine arteries and nerves 


Superior eoneha 


ineisive fossa 


Greater palatine nerves 


Lesser palatine nerves 


Pterygoid hamulus (of medial pterygoid plate) 


Tensor veli palatini 


D. lnferiorView 


Nasopalatine nerve 


Palatine raphe 



Termination of posterior septal braneh of sphenopalatine artery 


Hard palate 


Greater palatine artery 


Greater palatine nerves 


Lesser palatine artery 

Palatine aponeurosis 
(aponeurotic part of soft palate) 

Aseending palatine artery 


Greater palatine veins 


Soft palate (muscular part) 


Uvula 



PALATE (CONTINUED) 


e. Nerves and vessels of palatine eanal. The lateral wall of the nasal eavity is shown. The posterior ends of the 
middle and inferior eonehae are excised along with the mneoperiostenm; the thin, perpendienlar plate of the pala- 
tine bone is removed to expose the palatine nerves and arteries. D. Disseetion of an edentnlons palate. The greater 
palatine nerve snpplies the gingivae and hard palate, the nasopalatine nerve the ineisive region, and the lesser 
palatine nerves the soft palate. Anesthesia of palatine nerves. The nasopalatine nerves ean be anesthetized 
by injeeting anesthetie into the mouth of the ineisive fossa in the hard palate. The anesthetized tissues are 
the palatal mucosa, the lingual gingivae, the six anterior maxillary teeth, and assoeiated alveolar bone. The 
greater palatine nerve ean be anesthetized by injeeting anesthetie into the greater palatine foramen. The 
nerve emerges between the seeond and third maxillary molar teeth. This nerve bloek anesthetizes the pala- 
tal mucosa and lingual gingivae posterior to the maxillary eanine teeth, and the underlying bone of the palate. 
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PALATE 



Transverse folds of mucous membrane of palate 


Openings of ducts of palatine glands 


Palatine glands 


Palatoglossal areh 


Palatine tonsil 


Palatopharyngeal areh 


A. Inferìor View 



Nasopalatine nerve 


Sphenopalatine artery in ineisive foramen 


Greater palatine nerve and artery 


Lesser palatine nerve and artery 


Buccinator 


Palatíne aponenrosis 


Tensor veli palatini 

Pterygoid hamulus (tip) 


Superior pharyngeal eonstrietor 

Palatoglossns 


Musculus uvulae 


Palatopharyngeus 


Uvula 


Tensor veli palatini 


Levator veli palatini 


Soft palate 


Platoglossus 


Palatopharyngeus 



Levator veli palatini 


Inferior nasal eoneha 


Salpingopharyngeus 



Palatopharyngeus 
Musculus uvulae 


B. Anterolateral View 


e. Posterior View 



Cartilaginous part of 
pharyngotympanie tube 

Salpingopharyngeus (cut) 


Tensor veli palatini 


Palatine aponeurosis 


Pterygoid hamulus 


Superior pharyngeal eonstrietor 
Palatine tonsil 


Tongue, posterior part 


Epiglottis 


7 . 



MUSCLES OF SOFT PALATE 


TABLE 7.14 MUSCLES OF SOFT PALATE 


Muscle 

1 

Superior Attaehment 

Inferior Attaehment 

Levator veli palatini 

eartilage of pharyngotympanie tube and 
petrous part of temporal bone 


Tensor veli palatini 

Seaphoid fossa of medial pterygoid plate, spine 
of sphenoid bone, and eartilage of pharyngo- 
tympanie tube 

Palatine aponeurosis 

Palatoglossus 

Palatine aponeurosis 

Side of tongue 

Palatopharyngeus 

Hard palate and palatine aponeurosis 

Lateral wall of pharynx 

Musculus uvulae 

Posterior nasal spine and palatine aponeurosis 

Mucosa of uvula 


Innervation 


Main Aetion(s) 


Pharyngeal braneh of vagus nerve Elevates soft palate during swallowing and yawning 
through pharyngeal plexus 


Medial pterygoid nerve (CN V^) 
through otie ganglion 


Tenses soft palate and opens mouth of pharyngo- 
tympanie tube during swallowing and yawning 


Pharyngeal braneh of vagus nerve 
(CN X) via pharyngeal plexus 


Elevates posterior part of tongue and draws soft 
palate onto tongue 

Tenses soft palate and pulls walls of pharynx supe- 
riorly, anteriorly, and medially during swallowing 

Shortens uvula and pulls it superiorly 
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TEETH 




A. Lateral View 



Apieal foramen (root foramen) 

ineisor Tooth, Longitodínal Seetion 


Enamel 


Dentine 



B. Lateral Radiograph 


Crown- 


\ 



V . 
• 


’ I' 


• • 


Enamel 



Dentine 
Pulp eavity (tooth eavity) 


Gement 


Root eanal 


e. Molar Tooth, Longitndinal Seetion 


Apieal foramen (root foramen) 



D. Pantomographíe Radiograph 




7.65 


A. Teeth in situ with roots exposed. ineisors (11,12), eanine (C1), premoiars 
(PM1, PM2), and moiars (M1, M2, M3). The roots of the 2nd iower moiar 
have been removed. B. Laterai radiograph. (1) enamei, (2) dentin, (3) puip 
ehamber, (4) puip eanai, (5) buccai cusp, (6) aiveoiar bone, and (7) root apex. 
e. Longitudinai seetions of an ineisor and a moiartooth. D. Pantomographie 
radiograph of mandibie and maxiiia. The ieft iower third moiar is not present. 


Deeay of the hard tissues of a tooth results in the formation of dental 
earies (eavities). Invasion of the pulp of the tooth by a carious lesion (eav- 
ity) results in infeetion and irritation of the tissues in the pulp eavity. This 
eondition causes an inflammatory proeess (pulpitis). Because the pulp 
eavity is a rigid spaee, the swollen pulpal tissues cause pain (toothaehe). 
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TEETH 




Maxillary Teeth 


Mandibular Teeth 


A. Vestibular View 


ANTERIOR 


ANTERIOR 



B. Superior View POSTERIOR 


C. Superior View POSTERIOR 



D. Anterolateral Víew 


Vestibular 

(mucolabial) 

fold 

Labial 

frenulum 



Labial 

mucosa 

Alveolar 

mucosa 

Labial 

maxillary 

gingiva 

PM 


E. Anteríor View 



PERMANENTTEETH II 


A. Removed teeth, displaying roots. There are 32 permanent teeth; 8 are on eaeh side of eaeh dental areh on 
the top (maxillary teeth) and bottom (mandibolar teeth): 2 ineisors (11-2), 1 eanine (C), 2 premolars (PM1-2), 
and 3 molars (M1-3). B. Permanent mandibolar teeth and their soekets. C. Permanent maxillary teeth and 
their soekets. D. Teeth in oeelosion. E. Vestibole and gingivae of the maxilla 
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Mental braneh (CN V3) 


Trigeminal nerve (CN V) 
Trigeminal ganglion 


Mandibular nerve (CN V3) 

Lingnal nerve (CN V3) 


Inferíor alveolar nerve 


Site of mandibolar foramen 


Buccal braneh 


Mandibular 


Maxillary nerve (CN V^) 


(CN V3) 


(CN V3) 


eanal 


Infra-orbital nerve (CN V^) 


Posterior 
Middle 
Anterior 


Superior alveolar nerves 
(CN V2) 


Superior dental plexus 


Dental branehes of 
A. Lateral view inferior alveolar nerve (CN V3) 



INeiSOR TOOTH 



B MOLAR TOOTH 


L 


Innervates 

right and left-Vestibular 
(buccal, labial) gingiva 



Innervates superior 
lingual gingiva 


Anterior superior 
alveolar and infra-orbital 


Middle superior 
alveolar and infra-orbital 


Posterior 
superior alveolar 



Innervates 
right and left- 
Teeth/tooth pulp 
Periodontal ligament 
^ Alveolar proeess ^ 



Anterior superior 
alveolar 


Middle superior 
alveolar 


Posterior superior 
alveolar 


MAXILLARY, inferior view 


MANDIBLILAR, superior view 


Buccal braneh 

(CN V3) 


Mental braneh 
of inferior alveolar 



Inferior alveolar 
(dental branehes) 


ineisive braneh 
of inferior alveolar 


e 


Floor of mouth 
and inferior lingual gingiva 
and anterior 2/3 of tongue 
(general sensory) 


CNV 


CN V 



INNERVATION OFTEETH 


A. Superior and inferior aiveoiar nerves. B. Snrfaees of an ineisor and moiar 
toofh. e. innervation of the mouth and teeth. 

Improper oral hyglene results In food deposlts In tooth and glnglval 
ereviees, vvhieh may cause inflammation of the gingivae, gingivitis. If 


untreated, the disease spreads to other supporting structures (including the 
alveolar bone), produclng periodontitis. Perlodontltls results In Inflamma- 
tion of the gingivae and may result in absorption of alveolar bone and gingi- 
val reeession. Gingival reeession exposes the sensitive eement of the teeth. 




























TEETH 


A. Vestìbular Vìew 



MAXILLARY TEETH 


MANDIBULAR TEETH 


2nd molar Istmolar 


Canine Lateral íneisor Gentral íneísor 


INFERIOR VIEW OF MAXILLARY TEETH 


SUPERIOR VIEW OF MANDIBOLAR TEETH 





M1 


M2 


Soeket for M1 


eanine 


for permanent ineisor 


Gentral and lateral ineisors 



7.68 


A. Removed teeth. There are 20 primary (deciduous) teeth, 5 in eaeh haif of the mandibie and 5 in eaeh 
maxiiia. They are named eentrai ineisor, iaterai ineisor, eanine, Ist moiar (M1), and 2nd moiar (M2). Primary 
teeth differ from permanent teeth in that the primary teeth are smaiier and vvhiter; the moiars aiso have more 
buibous erovvns and more divergent roots. B. Teeth in situ, younger than 2 years of age. Permanent teeth are 
eoiored orange; the erovvns of the unerupted first and seeond permanent moiars are partiy visibie. 
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TABLE 7.15 PRIMARYAND SEOONDARY DENTITION 


Deciduous Teeth 

Gentrai ineisor 

Laterai ineisor 

Ganine 

First Moiar 

Seeond Moiar 

Eroption (months)^ 

6-8 

8-10 

16-20 

12-16 

20-24 

Shedding (years) 

6-7 

7-8 

10-12 

9-11 

10-12 


^ln some normal infants, the flrst teeth (medial Ineisors) may not erupt untii 12 to 13 months of age 



Gentral ineisors Lateral ineisors 




ineisors 




Age: 6-7 years 

The Ist molars (6-year molars) have 
fully eropted, the prlmary eentral inelsor 
has been shed, the lovver eentral inelsor 
Is almost fully erupted, and the upper 
eentral inelsor Is deseendlng Into the 
vaeated soeket. 


Age: 8 years 

All of the permanent inelsors have 
erupted; hovvever, the lovver lateral inel- 
sor Is only partlally erupted. 


Age: 12 years 

The prlmary teeth have been replaeed 
by 20 permanent teeth, and the Ist 
and 2nd molars (12-year molars) have 
erupted; the eanlnes, 2nd premolars, 
and 2nd molars (espeelally those In the 
upper jaw) have not erupted fully, nor 
have thelr bony soekets elosed around 
them. By age 12, 28 permanent teeth 
are In evldenee; the last 4 teeth, the 3rd 
molars, may erupt any tlme after thls, 
or never. 


Permanent Teeth Gentral ineisor Lateral ineisor Ganine First Premoiar Seeond Premoiar First Moiar Seeond Moiar Third Moiar 


Emption (years) 7-8 8-9 10-12 10-11 11-12 6-7 12 13-25 

















































B. Lateral View 



Root 


Apex 

Nasal septum 


C. Anterior View 



Nasal bone 


Frontal proeess of maxilla 
Lateral proeess 
Aeeessory nasal eartilage 
Septal nasal eartilage 
Major alar eartilage 


Fibro-areolar tissue 


Nostril 


D. Anterior View 



Lateral proeess 


Aeeessory nasal eartilages 


Lateral crus of major 
alar eartilage 


Medial crus of major 
alar eartilage 


Septal nasal eartilage 


Frontonasal suture 

Nasal bone 


Frontal proeess of maxilla 

*Perpendicular plate of 

ethmoid bone 


Middle eoneha 


Inferior eoneha 
*Vomer 


Anterior nasal spine 


E. Anteríor Víew 



Frontal 

bone 


Nasal margin 
Nasal spine 


Laerimal bone 


Frontal proeess of maxilla 


Middle eoneha 


Inferior eoneha 


Vomer 


F. Anterior Víew 



* 


Bony nasal septum 



A. Surface features of anterior aspeet of nose. B. Snrfaee features of lateral aspeet of nose. C. Nasal earti- 
lages, with the septum pulled inferiorly. D. Nasal eartilages, separated and retraeted laterally. E. Lower eon- 
ehae and bony septum seen through the piriform apertore. The margin of the piriform aperture is sharp and 
formed by the maxillae and nasal bones. F. Nasal bones removed. The areas of the frontal proeesses of the 
maxillae (yellow) and of the frontal bone (blue) that articulate with the nasal bones ean be seen. 
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Right Nasal Gavity 
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BONES OFTHE NASAL VVALLAND SEPTDM 


A. Lateral wall of nose. The snperior and middle eonehae are parts 
of the ethmoid bone, whereas the inferior eoneha is itself a bone. 

B. Nasal septum. 

Deformity of the external nose usually is present with a 
fracture, particularly when a lateral foree is applied by someone’s 
elbow, for example. When the injury results from a direet blow 
(e.g., from a hoekey stiek), the eribriform plate of the ethmoid 
bone may fracture, resulting in CSF rhinorrhea. 


A. Medial View of Lateral Wall 


Nasal spine of 
frontal bone 


ANTERIOR 


POSTERIOR 


Frontal sinus 


eribriform piate 


Nasai spine 
Superior eoneha 
Superior meatus 

Middie eoneha 
Frontal proeess 
Middle meatus 
Inferior eoneha 

Inferior meatus 
Anterior nasal spine 


Greater 


Sphenopaiatine foramen 


Pterygoid tubercle 


Perpendicular plate of palatine 


Pterygoid spine 


Medial pterygoid piate 


Florizontai plate 


Pterygoid hamuius 


Lesser 


Palatine foramina 


erista gaili 


Sphenoidai erest 


Major aiar 
eartilage, 
medial crus 


Vomeronasal 

eartilage 


Nasal erest 

B. Lateral View of Nasal Septum 


Anterior 
nasal spine 


Bones: 


Ethmoid 

Frontal 

Inferior eoneha 
Laerimal 

Maxilla 

Nasal 

Palatine 

Sphenoid 

Vomer 


Other tissue: 


Lateral wall of 
maxillary sinus 

Nasal eartilage 
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Pharyngeal 



Anterior 

ethmoidal 


Nasal wall 


Lesser palatine nerve 
Greater palatine nerve 


Nasopalatine nerve 



Nasal septum 



Right Nasal Gavity 


Olfaetory bulb 


CN general sensory zone 

(supero-anterior to dotted line) 


Olfaetory nerves (CN I) 


^ Maxillary nerve (CN V^) 


Anterior ethmoidal nerve 


Internal nasal branehes 


Nasal braneh of anterior 
superior alveolar nerve 


Internal nasal braneh 
of infra-orbital nerve 



Nerve of pterygoid eanal 


Pterygopalatine ganglion 


Posterolateral nasal branehes 
of maxillary nerve 


CN V2 general sensory zone 

(inferoposterior to dotted line) 


Nasopalatine nerve 


Palatine Greater 
nerves Lesser 


A. Medial view of nasal wall 
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INNERVATION OF NASAL VVALLAND SEPTUM 



ethmoidal 
(CN Vi) 


Internal nasal braneh 
of infra-orbital nerve 
(CN Vi) 


A. Lateral wall of nose. Dashed diagonal lines demareate CN and 
CN general sensory zones. The olfaetory neuroeplthellum Is In the 
superlor part of the lateral and septal walls of the nasal eavlty. The een- 
tral proeesses of the olfaetory neurosensory eells of eaeh slde form 
approxlmately 20 bundles that together form an olfaetory nerve (CN I). 

B. Nasal septum. The nasopalatlne nerve from the pterygopalatlne gan- 
gllon supplles the posterolnferlor septum, and the anterlor ethmoldal 
nerve (braneh of V^) supplles the anterosuperlor septum. 


Nasopalatine nerve 
(CN V 2 ) 


Greater Palatine 
LesseiJ nerves (CN V^) 



B. Lateral view of nasal septum 
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ARTERIES OF NASALVVALLAND SEPTOM 


Sphenopalatine artery ìn sphenopalatìne foramen 


Posteríor lateral 
nasal arteries 


Posterior ethmoidal arteries 
Anterior ethmoidal arteries 


Posterior ethmoidal arteries 
Anterior ethmoidal arteries 


Lateral nasal branehes 

of faeial artery 


Kiesselbaeh area (orange) 


Lateral nasal 
branehes of 
faeial artery 


Greater palatine artery 


ineisive eanal 

Nasal septal braneh of soperior labial braneh 


Sphenoidal sinus 


Posterior septal braneh 


Aseending palatine 

artery 


A. Medial View of nasal wall 


Sphenoidal sinus 




Posterior septal braneh of 

sphenopalatine artery 


A. Lateral wall of nose. B. Nasal septom. 

Epistaxis. On the anterior part of the nasal septum 
is an area rieh in eapiiiaries (Kiesseibaeh area) where aii 
five arteries (sphenopaiatine, anterior and posterior eth- 
moidai, greater paiatine and superior iabiai and iaterai nasai 
branehes of the taeiai artery) suppiying the nasai septum 
anastomose. This area is often where profuse bieeding from 
the nose (epistaxis) occurs. 


Greater palatine artery 


Frontal sinus 


Anterlor ethmoldal artery 


Frontal sinus 


Anterlor ethmoldal artery 


Posterlor ethmoldal artery 


Kiesselbaeh area 


Nasal septal braneh of 
superior labial braneh 


Snperlor lablal braneh of faelal artery 


Nasal wall 


sphenopalatine 

artfìrv 


Garotid artery 


bxtern 
Internal 
_ Gommon 


Lateral nasal branehes 
of anterior ethmoidal artery 


Lateral nasal branehes 
of posterlor ethmoldal artery 


Nasal septom 


B. Lateral Vlew of Nasal Septom 
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V 


Frontal sinus 


Superìor eoneha 


Ethmoidal erest of maxilla 


Mìddle eoneha 


Atrmm 


Inferíor eoneha 


Nasal vestibule 


Medial View 


Midbrain 



Corpus callosum 


Third ventriele 


Sphenoidal sinus 

Hypophysis 
Fourth ventriele 


Basilar artery 


Medulla oblongata 
Atlas (C1 vertebra) 


Posterior cerebellomedullary 
eistern (eisterna magna) 


Axis (C2 vertebra) 


Spinal eord 


Pharyngeal opening of pharyngotympanie tube 



RIGHT HALF OF HEMISEGTED HEAD DEMONSTRATING UPPER 
RESPIRATORY TRAGT 


• The vestibule is superior to the nostrii and anterior to the inferior meatus; hairs grow from its skin-iined 
surface. The atrium is superior to the vestibuie and anterior to the middie meatus. 

• The inferior and middie eonehae curve inferioriy and mediaiiy from the iaterai waii, dividing it into three 
neariy equai parts and eovering the inferior and middie meatuses, respeetiveiy. The middie eoneha ends 
inferior to the sphenoidai sinus, and the inferior eoneha ends inferior to the middie eoneha, just anterior to 
the orifiee of the auditory tube. The superior eoneha is smaii and anterior to the sphenoidai sinus. 

• The roof eomprises an anterior sioping part eorresponding to the bridge of the nose; an intermediate hori- 
zontai part; a perpendicuiar part anterior to the sphenoidai sinus; and a curved part, inferior to the sinus, 
that is continuous with the roof of the nasopharynx. 
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Rod passed from sphenoidal sinus 
to spheno-ethmoidal reeess 


f r' wL 

%.** 

1 ■ 

■ \ 

f 1 ! 

1 w 

è 



Bones ìn B: 





Ethmoid 

Frontal 

Inferior eoneha 
Laerimal 

Maxilla 

Nasal 

Palatine 

Sphenoid 


Soft tissoe: 



Lateral wall of 
maxillary sinus 
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NASAL WALL 

A. Disseetion. Parts of the soperior, middie, and inferior 
eonehae are cut away to reveai the openings of the air 
sinuses. B. Diagrams of the bones and openings of the 
iaterai waii of nasai eavity foiiowing disseetion. Note one 
a/rowpassing from the frontai sinus through the frontona- 
sai duct into the middie meatus and another arrow eom- 
ing from the anteromediai orbit viathe nasoiaerimai eanai. 

Rhinits. The nasal mucosa beeomes swollen and 
inflamed (rhinitis) during upper respiratory infeetions 
and allergie reaetions (e.g., hay fever). Swelling of this 
mucous membrane occurs readily because of its vas- 
cularity and abundant mucosal glands. infeetions of 
the nasal eavities may spread to the anterior eranial 
fossa through the eribriform plate, nasopharynx and 
retropharyngeal soft tissues, middle ear through the 
pharyngotympanie (auditory) tube, paranasal sinuses, 
laerimal apparatus, and conjunctiva. 


Arrow passing through 
frontonasal duct from frontal 
sinus to middle meatus 


Posterior ethmoidal air eells 


B. Medial View 


Anterior ethmoidal 
air eells 


Gribriform 


plate 


Sphenoid sinus 


Middle 
ethmoidal air eell 

Semilunar hiatus 


Sphenopalatine 
foramen 
Ethmoidal bulla 


Arrow traversing 
nasolaerimal eanal 


Seeondary maxillary 
orifiee 


Primary maxillary 
orifiee (unusually large) 
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Cut edge of middle eoneha 


Ethmoìdal air eells 


Frontal sìnus 


Middle eoneha, cut 
Superior eoneha 


Optie nerve 


Arrow 
frontonasal 


Cells in ethmoidal erest of 


Semilunar hiatus 


Ethmoidal bulla 


Atrium 


Opening of nasolaerimal duct 


Nasal vestibule 


A. Medial View 


Internal earotid artery 


Hypophysis (pituitary gland) 


Basilar plexus 

Sphenoidal sinus 



Opening of sphenoidal sinus (to 
spheno-ethmoidal reeess) 


Cartilaginous part 


Opening 


pharyngotympanie 
(auditory) tube 


Tensor veli palatini 


Levator veli palatini 


Inferior eoneha 


Greater and lesser 
palatine nerves and vessels 



Left frontal sinus 


Orista galli 


Ethmoidal erest of 


Atrium 


Medial View 


Middle eoneha, refleeted 


Ethmoidal bulla 


Semilunar hiatus 



Left sphenoidal sinus 


Inferior eoneha 



PARANASAL SINUSES, OPENINGS, AND PALATINE MUSCLES IN NASAL WALL 


A. Disseetion. Parts of the middie and inferior eonehae and iaterai waii of the nasai eavity are cut away to 
expose the nerves and vesseis in the paiatine eanai and the extrinsic paiatine moseies. B. Aeeessory maxiiiary 
orifiees. In addition to the primary, or normai, ostium (not shown), there are four seeondary, or acquired, ostia 
(numbered 1 to 4). 
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Frontal sínus (F) 


erista galli (CG) 

Soperior oblique 
Medial rectus (MR) 

Ethmoídal infundibulum 

Ethmoidal air eells (E) 

Air eell in middle eoneha (MC) 

Semilunar hiatus 


Middle meatus (MM) 

Opening of maxillary sinus (MO) 


Inferior meatus 


Inferior eoneha (IC) 


Nasal septum (NS) 


Hard palate (HP) 


Oral eavity (0C) 


Superior rectus 


Laerimal gland 


A. Posterior View 



Levator palpebrae superioris 


ligament 


Eyeball (EB) 


Lateral rectus 


First molar tooth 


Inferior oblique 


Inferior rectus 


Infra-orbital vessels and nerve 


Maxillary sinus (M) 





B. Posterior View C. Anteroposterior View 



PARANASAL SINUSES AND NASAL CAVITY 


A. Goronal seetion of right side of the head. B. CT sean. C. Radiograph of 
eraniom. Letters in B and C refer to structures labeled in A. 

If nasal drainage is bioeked, infeetions of the ethmoidal eells of the 
ethmoidai sinuses may break through the fragiie mediai waii of the orbit. 
Severe infeetions from this source may cause biindness but couid aiso 
affeet the durai sheath of the optie nerve, causing optie nenritis. 


During removal of a maxillary moiar tooth, a fracfure of a root may 
occur. If proper retrievai methods are not used, a pieee of the root may be 
driven superioriy into the maxiiiary sinus. 

Radiographs/CT seans of the frontai sinuses may be used for forensie 
identifieation of unknown individuais. The frontai sinuses are unique to 
eaeh person, much iike fingerprints. 
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Wall of optie 
eanal 


Optie nerve (CN II) 


Snpereiliary areh 


Left frontal sinus 


Internal earotid artery 


Hypophysis 


Lateral nasal eartilage 


Aeeessory or sesamoid eartilage 


Mobile part of nasal septum 


Sìnuses; 




Ethmoidal air eells (E) 
Frontal sinus (F) 
Maxillary sinus (M) 
Sphenoidal sinus (S) 



Dorsum sellae 


Reeess in anterior elinoid proeess 

Fullness over internal 
earotid artery 


Roof of pterygoid eanal 


Sphenopalatine foramen (to pterygopalatine fossa) 


Greater and lesser palatine nerves in palatine eanal 


Medial pterygoid plate 
Lesser palatine nerve 


Greater palatine nerves 


Hard palate 


Medìal View 


Semilunar hiatus 


Opening of maxillary sinus 


lnfundibulum 


Anterior nasal spine 


B. Medial View 



Hard palate (HP) 




e. Lateral Vìew 




PARANASAL SINUSES 


A. Opened sinuses, eolor eoded. B. Gast of frontal and maxillary sinuses. 
e. Radiograph of cranium. P, pharynx; dotted lines, pterygopalatine fossa. 
Letters refer to structures labeled in B. Maxillary sinusitis. The maxillary 
sinuses are the most eommoniy infeeted, probabiy because their ostia 
are smaii and ioeated high on their superomediai waiis, a poor ioeation 


for naturai drainage of the sinus. When the mucous membrane of the 
sinus is eongested, the maxiiiary ostia often are obstructed. The maxiiiary 
sinus ean be cannuiated and drained by passing a canuia from the nares 
through the maxiiiary ostium into the sinus. 
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Zygomatie areh 


Mandibolar 

fossa 

Foramen ovale 

Pterygoid proeess 
of sphenoid 

Lateral and medial 
pterygoid plates 



Temporal sorfaee of 
greater wing of sphenoid 

Orbit 

Infratemporal sorfaee of 
greater wing of sphenoid 

Inferior orbital fissnre 

Sphenopalatine foramen 

Pterygopalatíne fossa 

Pterygomaxillary fissnre 

Maxilla 

Palatine bone 


A. Inferolateral and slightly posterior view, looking into infratemporal and pterygopalatine fossae 



Sphenopalatine 
foramen 


Mucosa of nasal eavity 


Middle eranal 

fossa 
Mucosa of 
pharyngeal vault 
Middle eranial- 


fossa (via 
foramen lacerum) 

Infratemporal 

fossa 


Foramen 
rotundum 
Pharyngeal 

eanal 
Pterygoid 

eanal 


Mucosa of 
soft palate 




Pterygomaxillary 
fissure (green line) 


Lesser palatine 
eanal 


Subcutaneous 
tissue 
of faee 


Infra-orbital 


Pterygopalatine fossa 


'^Posterior superior 
alveolar foramina 
via pterygomaxillary 
fissure (green line) 


Greater palatine 
eanal 


Mucosa of 
hard palate 



e. Lateral View, Sehematie 


Laerimal nerve (CN V^) 

Communicating braneh of 
zygomatie nerve to laerimal nerve 

Zygomatieotemporal nerve 
Zygomatieofaeial nerve 

Pterygopalatine ganglion in 

pterygopalatine fossa (outlined) 

Greater palatine nerve 


Deep petrosal nerve 
Nerve of pterygoid eanal 

Foramen rotundum 
Pterygopalatine nerves 


palatine nerve 


Greater petrosal nerve 


Faeial nerve (CN VI 


Geniculate gangl 


Internal earotid 
(sympathetie) plexus 


Ghorda tympani 
Internal earotid artery 



PTERYGOPALATINE FOSSA 


A. Bony relationships. The pterygopalatine fossa is a small pyramidal spaee inferior to the apex of the orbit. 
It lies betvveen the pterygoid proeess of the sphenoid and the posterior aspeet of the maxilla anteriorly. 

B. Communications. C. Pterygopalatine ganglion and related nerves. 
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Superior orbital fissure 


Foramen rotundum 


Pterygoid eanal 


Palatine eanals 

Pterygopalatine fossa (ootlined) 


Pterygoid proeess 


Inferior orbital fissure 


Zygomatie bone 


A. Anteríor View 


Maxillary sinus 


Frontal bone 



Frontal sinus 


Ethmoidal air eell 


Pharyngeal eanal 


Sphenopalatine foramen 


Nasal bone 


Maxilla 


Laerimal gland 


Laerimal nerve 


Communicating 


Zygomatieotemporal nerve 


Zygomatieofaeial nerve 


Maxillary sinus 


B. Anteríor View 



Zygomatie nerve 


Maxillary nerve (V^) 


Nerve of pterygoid eanal 


Pharyngeal nerve 

Posterior lateral nasal nerves and 
nasopalatine nerve traversing 
sphenopalatine foramen 

Pterygopalatine ganglion 
in pterygopalatine fossa (ontlined) 

Greater and lesser palatine nerves 


Superior alveolar nerves 


Infra-orbital nerve 



NERVES OF THE PTERYGOPALATINE FOSSA 


A. Bones and foramina, orbital approaeh. B. Vessels and nerves, orbital approaeh. In A and B, the pterygo- 
palatine fossa has been exposed throogh the floor of the orbit and maxillary sinus. 
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Middle soperior alveolar braneh 

e. Lateral Víew 


Pterygopalatine ganglion ín 
pterygopalatine fossa (ontlined) 

Greater and lesser palatine nerves 

Lateral pterygoid plate 

Posterior snperior alveolar braneh 

Maxillary sinus 


External nasal braneh 
Anterior superior alveolar braneh 


Superior labial braneh 


Laerimal gland 

Communicating braneh 

Zygomatie nerve 


Infra-orbital nerve 

Inferior palpebral braneh 


Maxillary nerve (CN V^) 

entering foramen rotundum 


Meningeal braneh 


Infra-orbital nerve 


Pterygopalatine 


Maxillary nerve (CN V^) 
in foramen rotundum 


Nerve of 
pterygoid eanal 


Pterygopalatine 

ganglion 


Greater and lesser 
palatine nerves 


Posterior superior 
alveolar nerves 


Anterior superior 
alveolar nerve 



D. Lateral view 


Superior dental 
plexus 


Nasal 

septum 



Posterior superior lateral 
nasal artery and nerve 


Pterygopalatine 
ganglion in 
pterygopalatine 
fossa 


Oral 

eavity 


Maxillary nerve 
(CN V 2 ) 


Posterior inferior lateral 
nasal artery and nerve 

Greater and lesser 
palatine nerves and artery 
in palatine eanal 


Greater palatine 
artery and nerve 

Lesser palatine artery 
and nerve 


Infra-orbital nerve 
and artery 

Posterior superior 
alveolar artery and nerve 


Nasopalatine nerve and posterior septal 
braneh of sphenopalatine artery 


E. Posterior view 



NERVES OFTHE PTERYGOPALATINE FOSSA (CONTINUED) 


e. Maxillary nerve (CN V^) and branehes. D. The fossa is vievved iateraiiy. Part of the waii of the maxiiiary sinos 
has been removed. E. Nasopaiatine and greater and iesser paiatine nerves. 
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Superior orbital fissure 


Foramen rotundum (CN V?) 


Pterygoid eanal 


Posterior wall of pterygopalatine 

fossa (outlined) 


Spine of sphenoid 


A. Anterìor View 


Sphenoidal sinus 
(in body of sphenoid) 


Lesser wing 




Pterygoid proeess 
(Medial and lateral pterygoid plates) 


Vaginal proeess Pterygoid hamulus 


Temporal 


Orbital 


Infratemporal 


Pterygopalatine 


Medial 

pterygoid plate 
Lateral 

pterygoid plate 


Noteh for pyramidal proeess 
of palatine bone 


Surfaces of 
greater wing 
of sphenoid 


Dorsum sellae 


Posterior elinoid proeess 


Anterior elinoid proeess 


Foramen spinosum 


Spine of sphenoid 


Pterygoid fossa 


Pterygoid hamulus 



Lesser wing 

Superior orbital fissure 

Greater wing 
(eerebral surface) 


Pterygoid eanal 


Seaphoid fossa 


Medial and lateral 
pterygoid plates 


Vaginal proeess 



SPHENOID BONE: FEATURES AND RELATIONSHIPTO PTERYGOPALATINE FOSSA 


A. The pterygopalatine fossa eommonieates posterosoperiorly with the middle eranial fossa throogh the fora- 
men rotondnm and pterygoid eanal. B. Bony featores and tensor veli palatini. 


B. Posterior View 
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EAR 



POSTERIOR 


Triangular fossa 


Auricular tubercle 



Antihelix 


Goneha 


Antitragus 


Lobule of auricle 
(lobe of ear) 


Helix 


ANTERIOR 



Crura of antihelix 


Crus of helix 


Tragus 


intertragie noteh 


•I 


B. Lateral Víew 


\ 





A. Lateral Víew 


Helix 


Crura of 
antihelix 


Antihelix 


eoneha 


Antitragus 


Lobule of 
auricle 




Lesser oeeipital (C2, C3) 
[upper part of eranial (medial) surface] 


Faeial (CN VII) 


Opening of 
external 
acoustic 
meatus 


Tragus 


Great auricular 
[including 
eranial (medial) 


Auriculotemporal (CN V 3 ) 


surface) 



Note: Internal surface of tympanie membrane 
is innervated by glossopharyngeal nerve (CN IX) 


e. Lateral View 


D. Sehematie Seetion 



AURICLE 


A. Features of auricle. B. Gartilage of auricle. C. Surface anatomy of auricle. D. Sensory innervation. 

























EAR 



LATERAL 


Aurìcle 


Tympanie 


External acoustìc 

meatus 


A. Superìor 



POSTERIOR 


Malleus 

lncus 

Stapes 


Ossíeles 


Semicircular eanals 


Endolymphatie sae 


Vestibnlar aqueduct 


Goehlear aqueduct 


Lobule of auricle 


Internal acoustic meatus 


Goehlea 


Key: 



Bony labyrinth filled 
with perilymph 

Membranous labyrinth 
filled with endolymph 


Pharyngotympanie 


Semicircular duct and eanal 


endolymphatie duct 


ANTERIOR 


Perilymphatie duct 

of eoehlea) 

Internal ear 


Malleus 


Temporal bone 


External acoustic meatus 


B. Sehematie Anterior View 



in oval window 


Goehlear duct 


Tympanie membrane 


Seeondary tympanie membrane 
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EXTERNAL, MIDDLE, AND INTERNAL EAR I: OVERVIEVVS 


A. Right temporal bone and aoriele, seetioned in planes of (1) externa aeoostie meatos and (2) pharyngotym- 

panie tube. B. Sehematie seetion of petrous temporal bone. 

• The external ear eomprises the auricle and external acoustic (auditory) meatus. 

• The middle ear (tympanum) lies betvveen the tympanie membrane and internal ear. Three ossieles extend 
from the lateral to the medial vvalls of the tympanum. Of these, the malleus is attaehed to the tympanie 
membrane. The stapes is attaehed by the anular ligament to the oval vvindovv, and the incus eonneets to the 
malleus and stapes. The pharyngotympanie tube, extending from the nasopharynx, opens into the anterior 
wall of the tympanie eavity. 

• The membranous labyrinth eomprises a elosed system of membranous tubes and bulbs filled with fluid, 
endolymph {orange in A and B) and bathed in surrounding fluid, ealled perilymph (porple in A and B); both 
membranous labyrinth and perilymph are eontained within the bony labyrinth. 
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B. Posterior View 



EKTERNAL, MIDDLE, AND INTERNAL EAR II: C0R0NALLY SEOTIONED 


A. Anterior portion. B. Posterior portion. The inset (outlined by the box) is an 
eniargement of the structures of the middie and internai ear as they appear 

inB. 

• The externai acoustic meatus is about 3 em iong; haif is cartiiaginous and 
haif is bony. it is narrovvest at the isthmus, near the junction of the earti- 
iaginous and bony parts. 


• The externai acoustic meatus is innervated by the auricuiotemporai braneh of 
the mandibuiar nerve (CN V 3 ) and the auricuiar branehes of the vagus nerve 
(CN X); the middie ear is innervated by the giossopharyngeai nerve (CN iX). 

• The cartiiaginous part of the externai acoustic meatus is iined with thiek 
skin; the bony part is iined with thin skin that adheres to the periosteum 
and forms the outermost iayer of the tympanie membrane. 
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mallear fold 


Tensortympani tendon 


Processus 

eoehleariformis 


Handie of maiieus 


Promontory 


Tympanie nerve 
(braneh of CN IX) 


Tympanie eells 


POSTERIOR 


ANTERIOR 


Pars flaeeida 


Posterior mallear fold 


Pars tensa (T) 


Posterior 
inferior quadrant 
of tympanie membrane 


e. Otoseopie (Laterai) View 



Anterior mallear fold 


Lateral 
proeess (L) 

Handle (H) 


Of 

malleus 


Umbo (U) 


Gone of light (C) 



D. Otoseopie (Laterai) View 



TYMPANie MEMBRANE 


A. External (lateral) snrfaee of tympanle membrane. B. Tympanle membrane 
removed, demonstratlng strnetnres that lle medlally. C. Dlagram of otoseople 
vlew of tympanle membrane. D. Otoseople vlew of tympanle membrane. 
Letter labels are Identlfled In C. 

• The oval tympanle membrane Is a shallow eone deepest at the eentral apex, 
the umbo, where the membrane Is attaehed to the tlp of the handle of the mal- 
leus. The handle of the mallens Is attaehed to the membrane along Its entlre 
length as It extends anterosnperlorly toward the perlphery of the membrane. 

• Snperlor to the lateral proeess of the mallens, the membrane Is thln (pars 
flaeelda); the flaeeld part laeks the radlal and elrenlar flbers present In the 
remalnder of the membrane (pars tensa). The jnnetlon between the two 
parts Is marked by anterlor and posterlor mallear folds. 


• The lateral snrfaee of the tympanle membrane Is Innervated by the aurlcu- 
lar braneh of the aurlculotemporal nerve (CN V 3 ) and the aurlcular braneh 
of the vagus nerve (CN X); the medlal snrfaee Is Innervated by tympanle 
branehes of CNIX. 

Examination of the external aeonstie meatns and tympanie mem- 
brane begins by straightening the meatus. in aduits, the heiix is 
grasped and puiied posterosuperioriy (up, out, and baek). These move- 
ments reduce the curvature of the externai acoustic meatus, faeiiitat- 
ing insertion of the otoseope.The externai acoustic meatus is reiativeiy 
short in infants; therefore, extra eare must be taken to prevent damage 
to the tympanie membrane. 
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OSSieiES OFTHE MIDDLEEAR 


A. Ossieles in situ, as revealed by a eoronal seetion of the temporal bone. 

B. and C. Isolated ossieles. 

• The head of the malleus and body and short proeess of the incus lie in 
the epitympanie reeess, and the handle of the malleus is embedded in the 
tympanie membrane. 

• The saddle-shaped articular surface of the head of the malleus and the 
reeiproeally shaped articular surface of the body of the incus form the 
incudomalleolar synovial joint. 

• A convex articular faeet at the end of the long proeess of the incus articu- 
lates with the head of the stapes to eompose the incudostapedial synovial 
joint. 


• An earaehe and bulging red tympanie membrane may indieate pus or 
fiuid in the middie ear, a sign of otitis media. infeetion of fhe middie 
ear often is seeondary to upper respiratory infeetions. infiammation 
and sweiiing of the mucous membrane iining the tympanie eavity may 
cause partiai or eompiete bioekage of the pharyngotympanie tube. The 
tympanie membrane beeomes red and buiges, and the person may 
eompiain of “ear popping.” If untreated, otitis media may produce 
impaired hearing as the result of searring of the auditory ossieles, limit- 
ing the ability of these bones to move in response to sound. 
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Tegmental wall (roof) 

Jugular wall (floor) 
Membranous (lateral) wall 
Labyrinthine (medial) wall 
Mastoid (posterior) wall 
Garotid (anterior) wall was 
removed to provide this view 
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B. Medial View of Lateral Wall 


Neek of mallens 


POSTERIOR 


Lateral ligament of malleus 


Superior reeess of 
tympanie membrane 


Ghorda tympani 


Tubal eells 


Faeial nerve in its sheath 
within faeial eanal 


Posterior reeess of 
tympanie membrane 


Tendon of tensor tympani 


Tympanie eells 


Margin of 

tympanie membrane 


Handle of malleus 


Tympanie membrane 



TRUCTURES OF THE TYMPANIO CAVITY 


A. Sehematie illastration of the tympanie eavity with the anterior wall 
removed. B. Lateral wall of the tympanie eavity. The faeial nerve lies within 
the faeial eanal surrounded by a tough periosteal tube; the ehorda tympani 
leaves the faeial nerve and lies within two ereseentie folds of mucous mem- 
brane, erossing the neek of the mallens snperior to the tendon of tensor 
tympani. 


Perforation of the tympanie membrane (ruptured eardrum) may result 
from otitis media. Perforation may also result from foreign bodies in the 
external acoustic meatus, trauma, or excessive pressure. Because the supe- 
rior half of the tympanie membrane is much more vascular than the inferior 
half, ineisions are made posteroinferiorly through the membrane. This inei- 
sion also avoids injury to the ehorda tympani nerve and auditory ossieles. 
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MIDDLEANDINNEREAR IN SITU 


The tegmen tympani has been removed to expose the middle ear, the areoate eminenee has been removed 
to expose the anterior semieireolar eanal, and the eoorse of the faeial and vestiboloeoehlear nerves throogh 
the internal aeoostie meatos and internal ear is demonstrated. At the genieolate ganglion, the faeial nerve 
executes a sharp bend, ealled the genu, and then curves posteroinferiorly vvithin the bony faeial eanal; the thin 
lateral wall of the faeial eanal separates the faeial nerve from the tympanie eavity of the middle ear. 
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RIGHTTYMPANieeAVITY 
AND PHARYNGOTYMPANie 
TUBE 



basal turn of eoehlea 


Pharyngotympanie 

tube 


To nasopharynx 


Garotid eanal 


B. Lateral Víew 


Round Jugular 
wíndow foramen 


The cut sui1aces of this longitedinally see- 
tioned speeimen are displayed as pages 
a book. A. Disseetion of medial wall. 
B. Sehematie illustration of medial wall. 


Tympanie nerve (CN IX) 
in tympanie canaliculus 
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D. Medial View 








l 


Tegmen tympani 


■ J 

■■ ^ 


I 


í 


" 4*5 0 n.ier 




* 






.0 

, t> * 


Aditus to mastoid antrum 

lncus 


P/4ìiD 




"IVlástóid 
proeess ^ J 


Faeiai nerve 
(CN Vii) 


Internal Jugular vein 


Internal earotid artery 


Garotid sheath 


Ì 


7.88 


RIGHT TYMPANie CAVITY AND 
PHARYNGOTYMPANie TUBE 

(CONTINUED) 


e. Disseetion of iaterai waii. D. Sehematie iiiostration of iat- 
erai waii. 

infeetions of the mastoid antmm and mastoid 
eells (mastoldltls) result from middle ear infeetions that 
cause inflammation of the mastoid proeess. infeetions may 
spread superiorly into the middle eranial fossa through the 
petrosquamous fissure in ehildren or may cause osteo- 
myelitis (bone infeetion) of the tegmen tympani. Sinee the 
advent of antibioties, mastoiditis is uncommon. 
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RIGHTTYMPANie CAVITYAND PHARYNGOTYMPANie 
TUBE 


A. Disseetion demonstrating iaterai aspeet ot pharyngotympanie tube and 
structures ioeated mediaiiy. B. Right pharyngotympanie tube. C. Sehematie 
iiiustration demonstrating reiationship betvveen internai and externai acous- 
tie meatuses. 

• The generai direetion ot the pharyngotympanie tube is superior, posterior, 
and iaterai trom the nasopharynx to the tympanie eavity. 

• The cartiiaginous part ot the tube rests throughout its iength on the ieva- 
tor veii paiatini muscie. 

• The iine ot the meatuses and the iine ot the airvvay, trom nasopharynx to 
mastoid eeiis, interseet at the tympanie eavity. 

• The tegmen tympani forms the roof of the tympanie eavity and mastoid 
antrnm. 


The function of the pharyngotympanie tube is to equalize pressure 
in the middie ear with the atmospherie pressure, thereby aiiowing free 
movement of the tympanie membrane. By aiiowing air to enter and ieave 
the tympanie eavity, this tube baianees the pressure on both sides of 
the membrane. Because the waiis of the cartiiaginous part of the tube 
are normaiiy in apposition, the tube must be aetiveiy opened. The tube 
is opened by the expanding girth of the beiiy of the ievator veii paiatini 
as it eontraets iongitudinaiiy, pushing against one waii whiie the tensor 
veii paiatini puiis on the other. Because these are muscies of the soft 
paiate, equaiizing pressure (popping the eardrums) is eommoniy assoei- 
ated with aetivities such as yawning and swaiiowing. 
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E. Medíal View 
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F. Sehematie illustration 



RIGHTTYMPANie GAVITYAND PHARYNGOTYMPANIG TUBE (CONTINUED) 


D. Spaees of tympanie bone. E. Relationship of tympanie eavity to internal earotid artery, sigmoid sinns, and 
middle eranial fossa. F. Diagram of tegmen tympani. 

• The internal earotid artery is the primary relationship of the anterior \A/all, the internal jugular vein is the 
primary relationship ot the floor, and the faeial nerve is the primary relationship of the posterior wall. 
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B. Posterosuperior View 



Endolymphatie 

sae 


Anterior semicircular 
duct and membranous 

ampulla 
Maculae 


Goehlear duct 


Saccule 

Utriculo- 
saccular duct 

Ductus 
reuniens 

Endolymphatie duct 

Lateral semicircular duct 
Posterior semicircular duct 


D. Anterolateral view of left membranous labyrinth 



BONYAND MEMBRANOJS LABYRINTHS 


A. Loeation and orientation of bony iabyrinth vvithin petrons temporai bone. B. Semieireniar eanais and aque- 
ducts in situ. The tegmen tympani has been excised, and the softer bone surrounding the harder bone of the 
otie capsuie has been driiied away. C. VVaiis of ieft bony iabyrinth (otie capsuie). The bony iabyrinth is the fiuid- 
fiiied spaee eontained within this formation. D. Membranous iabyrinth as it iies within the surrounding bony 
iabyrinth. E. isoiated ieft membranous iabyrinth. 
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VESTIBUL0C0CHLEAR NERVE (CN VIII) AND STRUCTURE OF COCHLEA 


A. Distribution of vestiboioeoehiear nerve (sehematie). B. Structure of eoehiea. 
The eoehiea has been seetioned aiong the bony eore of the eoehiea (modio- 
ius), the axis about vvhieh the eoehiea vvinds. An isoiated modioius is shown 
after the turns of the eoehiea are removed, ieaving oniy the spirai iamina 
winding around it. The large dravving shows the detaiis of the area enelosed 
in the reetangle, inciuding a eross seetion of the eoehiear duct of the mem- 
branous iabyrinth. 

• The maculae of the membranous labyrinth are primarily statie organs, 
which have small dense partieles (otoliths) embedded among the hair 


eells. LJnder the influence of gravity, the otoliths cause bending of the hair 
eells, which stimulate the vestibular nerve and provide awareness of the 
position of the head in spaee; the hairs also respond to quicktilting move- 
ments and to linear aeeeleration and deeeleration. Motion siekness 
results mainly from diseordanee between vestibular and visual stimuli. 

• Persistent exposure to excessively loud sound causes degenerative 
ehanges in the spiral organ, resulting in high-tone deafness. This type 
of hearing loss eommonly occurs in workers who are exposed to loud 
noises and do not wear proteetive earmuffs. 
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LYMPHATie DRAINAGE OF HEAD 
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Structures: 

Initial drainage 
Seeondary 
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H Hyoid 


SM Sternoeleidomastoid 
T Traehea 
TC Thyroid eartilage 
TG Thyroid gland 
P Palatine tonsil 
PG Parotid gland 
Ph Pharyngeal tonsil 



LYMPHATie AND VENOUS DRAINAGE OF HEAD AND NECK 


A. Superficial drainage. B. Drainage of the traehea, thyroid giand, iarynx, and tioor of mouth. C. Termination of 
right and ieft iuguiar iymphatie trunks. D. Deep drainage. 
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AUTONOMIC INNERVATION OF HEAD 




Postsynaptie parasympathetie 
fibers travel with short 
eiliary nerves (branehes of CN V-|) 
to eiliary muscle and sphineter 

pupillae of iris 


eiliary ganglion 


- - - Presynaptie parasympathetie 


Postsynaptie parasympathetie 

^ Viseeral 

- - - Presynaptie sympathetie 

motor 

Postsynaptie sympathetie 




eiliary muscle 


Sphineter pupillae 
of iris 


Postsynaptie sympathetie 
fibers travel with long 
eiliary nerves (branehes of CN V-|) 
to dilator pupillae of iris 
and blood vessels of eye 


ilator pupillae of iris 


Postsynaptie sympathetie and parasympathetie 
fibers travel with zygomatie nerve 
(braneh of CN V^) to laerimal gland 


Pterygopalatine 

ganglion 


Laerimal gland 


Mucous membranes 
of nasal 
and 


eavity, palate, 
superior pharynx 


Postsynaptie sympathetie and 
parasympathetie fibers travel with 
pterygopalatine nerve (braneh of CN V^) 
to glands and blood vessels of 
mucous membranes of nasal eavity, 
palate, and superior pharynx 


é r 








V 


IV r 




^2nd 

Sympathetie^ thoraeie 

trunk 


From superior eervieal 
sympathetie ganglion 


Submandibular 

ganglion 


Postsynaptie sympathetie and 
parasympathetie fibers travel with 
lingual nerve (braneh of CN V3) to 
sublingual and submandibular glands 



Sublingual gland 


Parotid gland 


ganglion 


CN VII 


External earotid plexus 


Postsynaptie sympathetie and 
parasympathetie fibers travel with 

auriculotemporal nerve 
(braneh of CN V3) to parotid gland 


Submandibular 

gland 


From superior eervieal 
sympathetie ganglion 



1 
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AUTONOMIC INNERVATION OF HEAD 
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D 




c 


/■ 




Aand B 







í 


Posterìor Vìew 



Superior sagittal sinus 


Subcutaneous tissue 

Epieranial aponeurosis 
Subaponeurotic spaee 

Pericranium 


Ethmoidal air 


Superior rectus 


Levator plapebrae superioris 


Optie nerve (CN 


Lateral rectus 


Superior eoneha 
Middle eoneha 


Semilunar hiatus 


Maxillary sinus 


Inferior eoneha 


Inferior meatus 


intrinsie tongue muscles 


A. Goronal Seetion, Posteríor View 



Sealp 


Dura mater 


Orbital plate of frontal bone 


Superior oblique 


Greater wing of sphenoid 


Temporal faseia 


Temporalis 


Infra-orbital nerve and artery 


Zygomatie areh 


Opening of maxillary sinus 


Masseter 


Branehes of palatine artery and nerve 


Faeial vein 


Oral eavity 


vestibule 


Genioglossus 


Sublingual gland 


alveolar nerve 


Geniohyoid 


Inferior alveolar artery 


Mylohyoid 


Digastrie, anterior belly 



eORONAL SECTION AND MRIIMAGING OF NASOPHARYNX AND ORAL GAVITY 


A. Goronal seetion. B.-D. Goronal MRIs. 































Head 

IMAGING OF HEAD 


725 





Posterìor 

Vìews 



1 Levator palpebrae soperioris 

2 Soperior rectus 

3 Lateral rectus 

4 Inferior rectus 

5 Medial rectus 

6 Superior oblique 

7 Inferior oblique 

8 Optie nerve 

9 Olfaetory bulb 

10 eristagalli 

11 Nasal septum 

12 Superior eoneha 

13 Middleeoneha 

14 Inferior eoneha 

15 Laerimal gland 

16 Eyeball 

17 Frontal lobe 

18 Tongue 

19 Infra-orbital vessels and nerve 

20 Hard palate 

21 intrinsie muscles of tongue 

22 Mandible 

23 Temporalis 

24 Masseter 

25 Zygomatie areh 

26 Molarteeth 

27 Genioglossus 

28 Sublingual gland 
M Maxillary sinus 

E Ethmoidal air eell 



eORONAL SECTI0N AND MRIIMAGING OF NASOPHARYNX AND ORAL GAVITY (CONTINUED) 









IMAGING OF HEAD 



Lateral nasal eartilage 
Septal eartilage 


Middle eoneha 


Nasolaerimal duct 

Infra-orbital artery and nerve 


Maxillary sinus 


Nasolaerimal duct 


Buccal fat pad 


Inferior meatus 
Inferior eoneha 

Vomer 
Pharyngeal tonsil 

Greater palatine eanal 


Temporalis 
eoronoid proeess 


Lateral pterygoid plate 
Medial pterygoid muscle 
Tensor veli palatini 

Pharyngotympanie tube 
Pharyngeal reeess 

Lateral pharyngeal spaee 

Glossopharyngeal 
nerve (CN IX) 


Aeeessory nerve (CN XI) 
Hypoglossal nerve (CN XII) 



Lateral pterygoid 
Maxillary artery 


Branehes of mandibular nerve 
Braneh of faeial nerve 
Neekof mandible 


Superficial temporal artery 


Retromandibular vein 


-Parotid gland 


Vagus nerve (CN X) 


Sympathetie trunk 


A. Inferìor Víew 


Internal earotid artery 
Internal jugular vein 


Tip of mastoid proeess 
Faeial nerve 


Styloid proeess and stylopharyngeus 


Nasal septum 


Inferior eoneha 


Nasopharynx 


Medial pterygoid 


Tensor veli palatini 


Pharyngotympanie tube 
Pharyngeal reeess 


Internal earotid artery 
Internal jugular vein 


Vertebral artery 


B. Inferíor Víew 




Maxillary sinus 


Buccal fat pad 


eoronoid proeess of mandible 
Temporalis 

Lateral pterygoid plate 

Masseter 

Lateral pterygoid 

Maxillary artery 

Branehes of mandibular nerve 

Neekof mandible 


Superficial temporal vessels 


Mastoid eells 



TRANSVERSE SECTION AND MRIIMAGE OF NASAL GAVITY AND NASOPHARYNX 


A. Transverse seetion of left side of head. B. Transverse (axial) MRI sean. 
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IMAGING OF HEAD 



A. Transverse Seetion and Transverse (axial) MRI Sean 


Key 








1 

Nasal bones 

7 

Posterior ethmoidal air eell 

13 

Retrobulbar fat 

19 

Optie traet 

2 

Angular artery 

8 

Sphenoid sinus 

14 

Anterior ehamber 

20 

Temporalis muscle 

3 

Frontal proeess of maxilla 

9 

Orbicularis oculi muscle 

15 

Lens 

21 

Superficial temporal vessels 

4 

Nasal septum 

10 

Medial rectus muscle 

16 

Vitreous body 

22 

Greater vving of sphenoid 

5 

Anterior ethmoidal eell 

11 

Lateral rectus muscle 

17 

Optie nerve 

23 

Squamous part of temporal bone 

6 

Middle ethmoidal eell 

12 

Gornea 

18 

Optie ehiasm 





30 



B. Transverse Seetion and Transverse (axial) MRI Sean 

Key 




1 Orbicularis oris muscle 


12 Ramus of mandible 

23 Transverse ligament of atlas 

2 Levator anguli oris muscle 


13 Lateral pterygoid muscle 

24 Spinal eord 

3 Faeial artery and vein 


14 Parotidgland 

25 Vertebral artery in foramina transversaria 

4 Zygomaticus major muscle 


15 Superficial temporal vessels 

26 Longus eolli muscle 

5 Buccinator muscle 


16 Region of pharyngeal tubercle 

27 Longus eapitis muscle 

6 Maxilla 


17 Sphenoid bone 

28 Internal earotid artery 

7 Alveolar proeess of maxilla 


18 Stylohyoid ligament and muscle 

29 Internal jugular vein 

8 Dorsum of tongue 


19 Posterior belly of digastrie muscle 

30 Inferior portion of helix of auricle 

9 Soft palate (uvula apparent in image) 

20 Oeeipital artery 

a Hard palate 

10 Masseter muscle 


21 First eervieal vertebrae (atlas) 

b Palatoglossus muscle 

11 Retromandibular vein 


22 Dens(axis) 

e Palatopharyngeus muscle 





IMAGING OF ORBIT AND ORAL CAVITY/MAXILLARY REGION 


A. Transverse seetion and MRI throngh in piane of optie nerve. B. Transverse seetion and MRi at ievei of atias/dens. 
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NEUROANATOMY: OVERVIEVV AND VENTRICULAR SYSTEM 



Gentral sulcus 


Posteentral gyrus (sensory area) 


Parìetal lobe 


Sensory speeeh area 


Oeelpltal lobe 


Transverse eerebral fissure 


Cerebellum 


Preeentral gyrus (motor area) 



Lateral sulcus (fissure) 


Frontal lobe 


A. Lateral Vlew 


Opening of lateral aperture (of Luschka) 


Medulla oblongata 


Motor speeeh area 


Temporal lobe 


Oeeipital lobe 


B. Lateral Vlew 



Gerebral hemlspheres 
Left Rlght 


e. Superlor Vlew 



Longitudinal eerebral fissure 


Oentral sulcus 


Oeelpltal lobe 


í 


7.97 


BRAIN 


A. eerebmm, eerebellem, and bralnstem, lateral aspeet. B. Lobes of the eerebral hemlspheres, lateral aspeet. 
e. Lobes of the eerebral hemlspheres, soperlor aspeet. 

Gerebral contusion (bruising) resuits from brain trauma in which the pia is stripped from the injured 
surface of the brain and may be torn, aiiowing biood to enter the subarachnoid spaee. The bruising resuits 
from the sudden impaet of the moving brain against the stationary cranium or from the suddeniy moving 
cranium against the stationary brain. Gerebrai contusion may resuit in an extended ioss of consciousness. 
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NEUROANATOMY: OVERVIEVV AND VENTRICULAR SYSTEM 





Opening of interventricular foramen (of Monro) 


Body of corpus callosum 


Septum pellucidum 


Genu of corpus callosum 


Fornix 


Anterior commissure 


Third ventriele 


Midbrain 


Braìnstem Pons(P) 


Medulla oblongata (0) 


plexus 


Thalamus (T) 



Splenium of corpus callosum 


Parieto-oeeipital sulcus (fissure) 


Pineal body (gland) 
(Epithalamus) 

ealearine sulcus (visual area) 


Cerebellum 


aqueduct 


D. Medìal View 


(of Magendie) 



E. Medial View 




BRAIN (CONmUED) 


D. Cerebrum, cerebellum, and brainstem, median seetion. E. Parts of the brain, median seetion. F. Lobes of 
the eerebrai hemisphere, median seetion. See D for iabeiing key. 

Gerebral eompression may be produced by intraeranial eolleetions of blood, obstructlon of CSF 
circulation or absorption, intraeranial tumors or abseesses, and brain svvelling caused by brain edema, an 
inerease in brain volume resulting from an inerease in vvater and sodium eontent. 















NEUROANATOMY: OVERVIEVV AND VENTRICULAR SYSTEM 



è 

( 


% 

C 


( 

Q 



A. Lateral View 
Sehematie 



horn* 


Third ventriele 


Inferior horn 


Body 


* 


Trigone 

Gerebral aqueduct 


Fonrth ventriele 

Posterior horn* 


* Lateral ventriele 


KEY for A: 

1 Right and left lateral ventrieles 

2 lnterventricular foramen 

3 Third ventriele 

4 Gerebral aqueduct 

5 Fourth ventriele 

6 Median aperture 

7 Lateral apertures 

8 Gentraleanal 

9 Subarachnoid spaee 

10 Araehnoid granulations 

11 Superior sagittal sinus 

12 Great eerebral vein 

13 Straight sinus 

14 Confluence of sinuses 


Septum 

pellucidum 


Subarachnoid 

spaee 


Corpus callosum 



ehoroid plexus 


Pineal body 


Quadrigeminal 

eistern 


eerebral 

aqueduct 


Tentorium 

eerebelli 


plexus 


Posterior eerebello- 
medullary eistern 


Subarachnoid spaee 


B. Superior View 


e. Medial View 



VENTRICULAR SYSTEM 


A. Circulation of eerebrospinai fioid (CSF). B. Ventrieies: iaterai, third, and 
fourth. 

• The ventricuiar system eonsists of two iaterai ventrieies ioeated in the 
eerebrai hemispheres, a third ventrieie ioeated betvveen the right and ieft 
haives of fhe dieneephaion, and a fourth ventrieie ioeated in the posterior 
parts of fhe pons and meduiia. 

• eSF seerefed by ehoroid piexus in fhe venfrieies drains via fhe infervenfrie- 
uiarforamen from fhe iaferai fo fhefhird venfrieie, viafhe eerebrai aqueducf 


from fhe fhird fo fhe fourth ventrieie, and via median and iaterai apertures 
into the subarachnoid spaee. CSF is absorbed by araehnoid granuiations 
into the venous sinuses (espeeiaiiy the superior sagittai sinus). 

• Hydrocephalus. Overproduction of CSF, obstruction of its flow, or interfer- 
enee with its absorption results in an excess of CSF in the ventrieles and 
enlargement of the head, a eondition known as hydrocephalus. Excess 
eSF dilates the ventrieles; thins the brain; and, in infants, separates the 
bones of the ealvaria because the sutures and fontanelles are still open. 
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TELENGEPHALON (GEREBROM) AND DIENGEPHALON 



Gentral sulcus 


Preeentral sulcus 


Posteentral sulcus 


Parieto-oeeipital sulcus 


Oeeipital lobe 


Intraparietal sulcus 



Triangular part 


Orbital part 


Inferior parietal lobule 

A. Lateral View 


Lateral sulcus 


Short assoeiation 


B. Lateral View 



Triangular part 



SERIAL DISSECTIONS OF LATERAL ASPECT OF OEREBRAL HEMISPHERE 


The disseetions begin from the iaterai sorfaee of the eerebrai hemisphere (A) 
and proeeed sequentiaiiy mediaiiy (B.-F). 

A. Suici and gyri of the iaterai surface of one eerebrai hemisphere. Eaeh 
gyrus is a foid of eerebrai cortex with a eore of white matter. The furrows 
are eaiied sulci. The pattern of suici and gyri, formed shortiy before birth, 


is reeognizabie in some aduit brains, as shown in this speeimen. Usuaiiy 
the expanding cortex acquires seeondary foidings, which make identifiea- 
tion of this basie pattern more difficuit. B. Superior iongitudinai fascicuius, 
transverse temporai gyri, and insuia. The cortex and short assoeiation fiber 
bundies around the iaterai fissure have been removed. 












TELENGEPHALON (GEREBROM) AND DIENGEPHALON 




Lateral Víew 



Claustrum 


Dneinate fasciculus 


Inferior fronto-oeeipital fasciculus 



Jl' Í 

/*■ .'i™ r 


r 


Lateral Víew 



Olfaetory bulb 



SERIAL DISSEOTIONS OF LATERAL ASPECT OF OEREBRAL HEMISPHERE (CONTINUED) 


e. Llneinate and inferior fronto-oeeipitai faseienii and externai eapsoie. The 
externai eapsoie eonsists of projeetion fibers that pass betvveen the eians- 
trum iateraiiy and the ientiform nucieus mediaiiy. D. Lentiform nucieus and 
eorona radiata. The inferior iongitudinai and nneinate faseienii, ciaustrum, and 


externai capsuie have been removed. The fibers of the optie radiations eonvey 
impnises from the right haif of the retina of eaeh eye; the fibers extending 
eiosest to the temporai poie (Meyer’s ioop) earry impuises from the iovver 
portion of eaeh retina. 
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Body of lateral ventriele 


Body of eaodate nucleus 


Posterior horn of 
lateral ventriele 


ealearine spur (ealear avis) 


E. Lateral View 



Head of caudate nucleus 


Anterior horn of lateral ventriele 


pallidus 


Lentiform 

nucleus 


Hippocampus 


Body of lateral ventriele 


Crus of fornix 


of fornix 


Branehes of internal 


Galearine spur (ealear avis) 


Posterior horn of 
lateral ventríele 


F. Lateral View 



Gollateral trigone 


Anterior horn of 
lateral ventriele 


Anterior commissure 


caudate 


Amygdaloid nucleus 


Optie traet 



SERIAL DISSECTIONS OF LATERAL ASPECT OF OEREBRAL HEMISPHERE (CONTINUED) 


E. Caudate and amygdaloid nuclei and internal eapsnle. The lateral wall 
of the lateral ventriele, the marginal part of the internal capsule, the ante- 
rior commissure, and the superior part of the lentiform nucleus have been 


removed. F. Lateral ventriele, hippoeampns, and dieneephalon. The inferior 
parts of the lentiform nucleus, internal capsule, and eandate nucleus have 
been removed. 













TELENGEPHALON (GEREBROM) AND DIENGEPHALON 



Cingulate sulcus 


Marginal sulcus 


eallosal sulcus 


Septum pellucidum 


Fornix 



Frontal pole 


Subcallosal area 



Anterior commissure 


Olfaetory traet 


Optie ehiasma 


Parieto-oeeipital sulcus 



Galearine sulcus 


Oeeipital lobe 


Hippoeampal sulcus 


A. Medial View 


Optie nerve 


Oeeipitotemporal gyri 


Gollateral sulcus 


lnterventricular foramen 


Corpus callosum 


Fornix 


Septum pellucidum 


Rostrum of corpus callosum 


Anterior commissure 


Hypothalamie 


Parieto-oeeipital sulcus 


Stria medullaris thalami 


B. Medial View 



Pineal gland 


ealearine sulcus 


Oeeipital pole 


Mammillary body 


Parahippoeampal gyrus 



The disseetions begin from the mediai snrfaee of the eerebrai hemisphere (A) 
and proeeed sequentiaiiy iateraiiy (B.-D). 

A. Suici and gyri of mediai surface of eerebrai hemisphere. The corpus 
caiiosum eonsists of the rostrum, genu, body, and spienium; the cinguiate 


and parahippoeampai gyri from the iimbie iobe. B. Cinguium. The cortex and 
short assoeiation fibers were removed from the mediai aspeet of the hemi- 
sphere. The cinguium is a iong assoeiation fiber bundie that iies in the eore of 
the cinguiate and parahippoeampai gyri. 
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TELENGEPHALON (GEREBROM) AND DIENGEPHALON 



lnterventricular foramen 


Anterior eommissore 


Mammiiiothalamie fascicuius 


Septum pellucidum 


Fornix 


Mammiiiary body 


lnfundibulum 


Crus eerebri 


Parahippoeampal 


Pineal gland 


e. Median View 



Gerebral aqueduct 


Fornix 


ehoroid plexus of laterai ventriele 


Hippocampus 


wall of inferior horn of iateral ventriele 


Flead 


Subcallosal region 


Anterior commissure 


Stria terminalis 


D. Median View 



Amygdaloid nucleus 


Gaiearine sulcus 


Optie radiations 



SERIAL DISSEOTIONS OFTHE MEDIAL ASPECT OF 
OEREBRAL HEMISPHERE (CONmUED) 


e. Fornix, mammillothalamie fasciculus, and foreeps major and minor. The 
cingulum and a portion of the wall of the third ventriele have been removed. 
The fornix begins at the hippoeampns and terminates in the mammillary 
body by passing anterior to the interventrienlar foramen and posterior to the 
anterior commissure. The mammillothalamie fasciculus emerges from the 
mammillary body and terminates in the anterior nucleus of the thalamos. 
D. Caudate nucleus and internal eapsnle. The dieneephalon was removed, 
along with the ependyma of the lateral ventriele, except where it eovers the 
eandate and amygdaloid nuclei. E. Corpus callosum. The body of the corpus 
callosum eonneets the two eerebral hemispheres; the minor (frontal) foreeps 
(at the genu of corpus callosum) eonneets the frontal lobes, and the major 
(oeeipital) foreeps (at splenium) eonneets the oeeipital lobes. 


ANTERIOR 



POSTERIOR 













TELENGEPHALON (CEREBRUM) AND DIENGEPHALON 



ANTERIOR 


Corpus 

callosum 


Septum pellucídum 


Anterior horn of right lateral ventriele 


Head of eaodate nucleus 


Left lateral ventriele 


lnterventricular foramen 


Caudate nucleus 


Lentiform nucleus 


Anterior limb 


Thalamostriate vein 


Anterior tubercle of thalamus 


A. Posterosuperíor View 



Posterior limb 


Sublenticular limb 


Retrolenticular 


Internal capsule 


Pulvinar 


Superior colliculus 


Posterior commissure 



POSTERIOR 


Caudate nucleus 


ANTERIOR 


Lentiform nucleus 


B. Lateral View, Sehematie 



Amygdaloid nucleus 


POSTERIOR 


' 7.101 


CAUDATEAND LENTIFORM NUCLEI 


A. Relationship to the lateral ventrieles and internal eapsole. The dorsal snrfaee of the dieneephalon has been 
exposed by disseeting away the two eerebral hemispheres, except the anterior part of the eorpns eallosom, 
the inferior part of the septum pellucidum, the internal capsule, and the eandate and lentiform nuclei. On the 
right side of the speeimen, the thalamus, caudate, and lentiform nuclei have been cut horizontally at the level 
of the interventricular foramen. The parts of the internal eapsnle inelnde the anterior, posterior, retrolentienlar 
sublenticular limbs, and genu. B. Sehematie illustration of nuclei. 
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TELENGEPHALON (GEREBROM) AND DIENGEPHALON 



ANTERIOR 


Cave of 
septum pellucidum 

Anterior horn of 
iaterai ventrieie 


Septum peiiucidum 

Fornix 


interventricuiar 

foramen 


Stria terminaiis 


Third ventrieie 


Habenuiar 

nucieus 


Superior 

coiiicuius 


Pineai 



Line of Gennari 


Head of eaodate nucleus 


Extreme capsuie 



Externai capsuie 


Laterai fissure 


Putamen 

Giobus 

paiiidus 


Lentìform 

nucleus 


Internal capsule 

1. Anterior iimb 

2. Genu 

3. Posterior iimb 


Taii of caudate nucieus 


Ghoroid piexus 


horn of 
ventrieie 


POSTERIOR 

A. Transverse Seetion 




Anteromediai eentrai arteries 


■ Anteroiaterai striate 

(ienticuiostriate) arteries 

■ Posteromediai eentrai 

(thaiamoperforating) arteries 

— Posteroiaterai eentrai 
— (thaiamogenicuiate) arteries 



AXIAL SECTIONS THR0UGH THALAMUS, CAUDATE NUCLEUS, AND LENTIFORM 
NUCLEUS 


A. Relationships of the internal eapsole. B. Blood snpply of region. 
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AXIAL (TRANSVERSE) MRIsTHRODGH GEREBRAL HEMISPHERES 




See orientation dravving for sites of seans A.-F. A is T2 vveighted, and B.-F. are T1 vveighted. 
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Transverse (Axìal) Seetions 




AC 

Anterior eommissore 

GL 

Globus pallidus 

ACA 

Anterior eerebral artery 

GR 

Gyrus rectus 

AH 

Anterior horn of lateral 

HB 

Habenular commissure 


ventriele 

HC 

Head of caudate nucleus 

C1 

Anterior limb of internal 

IN 

lnsular cortex 


eapsole 

L 

Lentiform nucleus 

C2 

Genu of internal capsule 

LF 

Lateral fissure 

C3 

Posterior limb of internal 

LV 

Lateral ventriele 


capsule 

M 

Mammillary body 

C4 

Retrolenticular limb of 

MCA 

Middle eerebral artery 


internal capsule 

OL 

Oeeipital lobe 

ee 

Collicular eistern 

ON 

Optie nerve 

CD 

eerebral peduncle 

OR 

Optie radiations 

CH 

ehoroid plexus 

OT 

Optie traet 

CL 

Claustrum 

P 

Putamen 

CN 

Caudate nucleus 

PL 

Pulvinar 

ev 

Great eerebral vein 

RN 

Red nucleus 

ET 

External capsule 

SP 

Septum pellucidum 

EX 

Extreme capsule 

ST 

Straight sinus 

F 

Fornix 

T 

Thalamus 

FC 

Falx eerebri 

TC 

Tail of caudate nucleus 

FL 

Frontal lobe 

TR 

Trigone of lateral ventriele 

FM 

lnterventricular foramen 

TU 

Tuber cinereum 

FMa 

Foreeps major 

TV 

Third ventriele 

FMi 

Foreeps minor 

W 

White matter 

G 

Gray matter 
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AXIAL (TRANSVERSE) MRIsTHRODGH GEREBRAL HEMISPHERES (CONTINUED) 










BRAINSTEM AND GEREBELLDM 



Caudate nucleus 


Right and left fornix 


Lateral surface of dieneephalon 


Optie ehiasma 

Optie nerve (CN II) 
lnfundibulum 

Optie traet 


Oculomotor nerve (CN 



Trigeminal nerve (CN V) 


Motor root 
Sensory root 


Faeial nerve (CN VII) 


Glossopharyngeal nerve (CN IX) 

Restiform 


A. Ventral View 



Lentiform nucleus 


Anterior commissure 

Anterior perforated area 
Mammillary body 

Posterior perforated area 
Optie radiations 

Lateral geniculate body 


(mídbrain) 


nerve 

nerve 


Vestibulocochlear nerve (CN VIII) 


Mednlla oblongata 


Pineal gland 
Superior colliculus 

Brachium of inferior colliculus 

Inferior colliculus 
Medial lemniscus 

Lateral lemniscus 


Superior eerebellar peduncle (brachium conjunctivum) 

Inferior eerebellar peduncle (restiform body) 
Middle eerebellar peduncle (brachium pontis) — 




Medial geniculate body 


Lateral geniculate body 


Va 

► 




loeephalon 




Gerebrai erdém^ 




Fornix 


ead of 
eandate 
nucleu 
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The brainstem has been exposed by removing the eerebeiiom, aii of the right 
eerebrai hemisphere, and the major portion of the ieft hemisphere. A. Ventrai 
aspeet. 

• The brainstem eonsists of the medoiia obiongata, pons, and midbrain. 

• The pyramid is on the ventrai sorfaee of the medoiia; the deeossation of the 
pyramids is formed by the deeossating (erossing) iaterai eortieospinai traet. 

• The trigeminai nerve (CN V) emerges as sensory and motor roots. 

• The crus eerebri are part of the midbrain. 

• The ocuiomotor nerve emerges from the interpeduncuiar fossa. 


B. Laterai aspeet. 

• The vestibuiocochiear nerve (CN Viil) eonsists of two nerves, the vestibuiar 
and eoehiear nerves. 

• The spinai traet of the trigeminai nerve is exposed where it eomes to the 
surface of the meduiia to form the tuber cinereum. 

• The three are eerebeiiar peduncies: superior, middie, and inferior. 

• The mediai and iaterai iemnisei on the iaterai aspeet of the midbrain 















Head 

BRAINSTEM AND GEREBELLDM 


Pineal gland 


Medial geniculate body 


Lateral geniculate body 


Gerebellar peduncle 


C. Posterìor Vìew 



ventriele 


Habenular trigone 


Habenular commissure 


Pulvinar 


Brachium of superior colliculus 


Soperìor collìculus 
Inferìor collículus 


Gerebral crus 


Brachium of inferior colliculus 


lemniscus 


Median eminenee 


lemniscus 


colliculus 


Vestibular nerve Vestibulocochlear 
Goehlear nerve nerve (CN VIII) 


limitans 


Hypoglossal trigone 


medullary velum 
tubercle 


graeilis 


cuneatus 



BRAINSTEM (CONTINUED) 


e. Dorsal aspeet. 

• Ridges are formed by the fasciculus graeilis and cuneatus. 

• The graeile and cuneate tubercles are the sites of the nucleus graeilis and nucleus cuneatus. 

• The diamond-shaped floor of the fourth ventriele; lateral to the sulcus limitans are the vestibular and 
eoehlear nuclei and medially are the hypoglossal and vagal trigones and the faeial colliculus. 

• The superior and inferior colliculi form the dorsal surface of the midbrain. 
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A. Median seetion. The araehnoid mater was removed except where it eovered the eerebeiiom and the oeeipitai 
iobe. eisternal puncture. CSF may be obtained, for diagnostie purposes, from the posterior eerebeiiomed- 
uiiary eistern, using a procedure known as eisternai puncture.The subarachnoid spaee orthe ventricuiar 
system may aiso be entered for measuring or monitoring CSF pressure, injeeting antibioties, or adminis- 
tering eontrast media for radiography. B. Superior view of the cerebellum. The right and left eerebellar hemi- 
spheres are united by the superior vermis; the anterior and posterior lobes are separated by the primary fissure. 
e. Inferior view of cerebellum. The flocculonodular lobe, the oldest part of the cerebellum, eonsists of the floe- 
culus and nodule; the eerebellar tonsils typieally extend into the foramen magnum. 































Head 

BRAINSTEM AND GEREBELLDM 




Primary fissure 


Tonsil 


Flocculus 


Superior colliculus 


Somatie motor and Edinger 
Westphal nuclei of CN III 


Red nucleus 


Substantia nigra 


Gerebral crus 


Oculomotor nerve 
(CN III) 


Pons 


Trigeminal nerve (CN V) 
Intermediate nerve 

Faeial nerve (CN VII) 


Vestibulocochlear nerve (CN VIII) 




Primary fissure 


Inferìor eerebellar 
pednnele 


Superior 

eerebellar peduncle 


Fasciculus 

cuneatus 


Inferior 

eerebellar peduncle 


Middle 

eerebellar 

peduncle 


Cuneate 

tubercle 


CNV 


Pons 


Flocculus 

ehoroid plexus at site of 
lateral aperture 



Primary fissure 


Míddle eerebellar pednnele 

Superior eerebellar peduncle 

Inferior colliculus 

Superiorcolliculus 


Olive 


Flocculus 


S, 

Pyramid 


Medial lemniscus 

Lateral lemniscus 
eerebral crus 

Motor roorn Trigeminal 
Sensory r oot | nerve CN V 

Pons 

Faeial nerve (CN VII) 


Vestibulocochlear nerve (CN VIII) 



Red 

nucleus 


Dentate 

nucleus 


Snperíor eerebellar 
pednnele 


Inferior 

eerebellar 

peduncle 


Primary fissure 

Fastigiobulbar traet 


Substantia 

nigra 


Pons 


eerebral 

crus 


peduncle 


ehoroid plexus at the site 
of the lateral aperture 
(of Lushka) 


Middle eerebellar 



Lateral Views 




SERIAL DISSECTI0NS OFTHE CEREBELLUM 


The sehes begins with the iaterai serfaee of the eerebeiiar hemispheres (A) and proeeeds mediaiiy in segoenee 

(B-D). 

A. Cerebeiium and brainstem. B. Inferior eerebeiiar peduncie. The fibers of the middie eerebeiiar pedun- 
eie were cut dorsai to the trigeminai nerve and peeied away to expose the fibers of the inferior eerebeiiar 
pedoneie. C. Middie eerebeiiar peduncie. The fibers of the middie eerebeiiar pedoneie were exposed by peei- 
ing away the iaterai portion of the iobuies of the eerebeiiar hemisphere. D. Superior eerebeiiar peduncie and 
dentate nucieus. The fibers of the inferior eerebeiiar peduncie were cut just dorsai to the previousiy seetioned 
middie eerebeiiar peduncie and peeied away untii the gray matter of the dentate nucieus couid be seen. 
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AIGA 

AM 

BA 

e 

CA 

CB 

ee 

Cl 

CL 

CP 

CR 

eSF 

DS 

EB 

F 

FC 

Fl 

FL 

FV 

G 

HF 

HP 

IN 

le 

ICA 

ICP 

IF 

IH 

IJV 

IP 

IV 

L 

LP 

MA 

MB 

MC 

MCP 

MD 

MO 

MS 

MT 

MX 

ND 

NS 

OB 

oe 



AXIAL (TRANSVERSE) MRIsTHRODGH BRAINSTEM, INFERIOR VIEVVS 


Images on left slde of the page are T1 vvelghted, and Images on the rlght slde are T2 vvelghted. 
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AXIAL (TRANSVERSE) MRIsTHR0UGH BRAINSTEM, INFERIOR VIEWS (CONTINUED) 






















IMAGING OF BRAIN 
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eORONAL MRIs (T2 VVEIGHTED) AND SEGTIONS OF BRAIN 


A.-F. Goronal MRIs. G.-H. Goronal seetlons, posterlor vlews. 
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eORONAL MRIs (T2 VVEIGHTED) AND SEGTIONS OF BRAIN (CONTINUED) 
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SAGITTAL MRIs (T1 VVEIGHTED) AND MEDIAN SEGTION OF BRAIN 


See orientation dravving for sites of seans A.-C. 

inereased intraeranial pressnre (e.g., due to a tumor) may cause displaeement of the eerebellar 
tonsils through the foramen magnum, resulting in a foraminal (tonsillar) herniation. Gompression of the 
brainstem, if severe, may result in respiratory and eardiae arrest. 
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SUBCUTANEOUS STRUCTURES AND CERVICAL FASCIA 
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PLATYSMA 


A. Parts of platysma. B. Sorfaee anatomy. 


TABLE8.1 PLATYSMA 


Muscle 

Superior Attaehment 

Inferior Attaehment 

' 

innervation 

Main Aetion 

' 

Platysma 

Anteriorpart: F\bers interlaee with eontralateral muscle 

Intermediate pa/t.-Fibers pass deep to depressors anguli oris and labii 
inferioris to attaeh to inferior border of mandible 

Posteriorpart: Skin/subcutaneous tissue of lower faee lateral to mouth 

Subcutaneous tissue 
overlying superior parts 
of peetoralis major and 
sometimes deltoid muscles 

eervieal braneh of 
faeial nerve (CN VII) 

■ 

Draws eorner of mouth inferiorly and widens it 
as in expressions of sadness and fright; draws 
the skin of the neek superiorly, forming tense 
vertieal and oblique ridges over the anterior neek 
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B. Anterosoperior View of Part C 
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Buccopharyngeal faseia is a eomponent of 
the pretraeheal layer 

In viseeral eompartment of neek 

Retropharyngeal “spaee” is normally a 
potential spaee only - actually a loose 
areolar plane enabling pharyngeal/upper 
esophageal movement 


e. Superior View of Transverse Seetion (at level of C7 vertebra) 


8.2 


SUBCUTANEOUS TISSUE AND DEEP FASCIA OF NECK 


Seetional demonstrations of the faseiae of the neek. A. Faseiae of the neek are 


layers of deep eervieal faseia and the earotid sheath. Midline aeeess to the eervi- 


eontinnons inferiorly and snperiorly with thoraeie and eranial faseiae. The inset eal viseera is possible with minimal disrnption of tissnes. C. The eoneentrie layers 


illostrates the faseia of the retropharyngeal region. B. Relationship of the main 


of faseia are apparent in this transverse seetion of neek at the level indieated in A. 
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A. Laterai View 



Superficial temporal vein 


Maxillary vein 
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SUPERFICIALVEINS OF NECK 


A. Sehematie illastration of soperfieial veins of the neek. The soperfieial 
temporal and maxillary veins merge to form the retromandibolar vein. 
The posterior division of the retromandibolar vein onites with the pos- 
terior auricular vein to form the external jugular vein (EJV). The faeial 
vein reeeives the anterior division of the retromandibular vein, form- 
ing the eommon faeial vein that empties into the internal jugular vein. 
Variations are eommon. B. Surface anatomy of the external jugular vein 
and the muscles bounding the lateral eervieal region (posterior triangle) 
of the neek. 

External jugular vein (EJV). The EJV may serve as an “internal 
barometer.” When venous pressure is in the normal range, the EJV 
is usually visible superior to the elaviele for only a short distanee. 
However, when venous pressure rises (e.g., as in heart failure) the 
vein is prominent throughout its course along the side of the neek. 
Consequently, routine observation for distention of the EJVs during 
physieal examinations may reveal diagnostie signs of heart failure, 
obstruction of the superior vena eava, enlarged supraclavicular 
lymph nodes, or inereased intrathoraeie pressure. 
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A. Anterìor View 



e eheoid eartilage 
H Hyoid bone 

IP Inferior pole of thyroid gland 
LL Left lobe of thyroid gland 
P Laryngeal prominenee 
RL Right lobe of thyroid gland 
S Isthmns 

SP Soperior pole of thyroid gland 
T Thyroid eartilage 
* Traeheal rings 



SURFACE ANATOMY OF HYOID AND CARTILAGES OFANTERIOR NECK 


A. Surface anatomy. B. Traeheostomy. The D-shaped hyoid bone lies superior to the thyroid eartilage 
at the level ot the C4 and C5 vertebrae. The laryngeal prominenee is prodneed by the tused laminae 
ot the thyroid eartilage, vvhieh meet in the median plane. The erieoid eartilage ean be telt interior to 
the laryngeal prominenee. It lies at the level ot the C6 vertebra. The eartilaginons traeheal rings are 
palpable in the interior part ot the neek. The 2nd to 4th rings eannot be telt beeanse the isthmus ot 
the thyroid, eonneeting its right and lett lobes, eovers them. The tirst traeheal ring is just superior to 
the isthmus. 

Traeheostomy. A transverse ineision through the skin ot the neek and anterior wall ot the 
traehea (traeheostomy) establishes an airway in patients with upper airway obstruction or respi- 
ratory tailure. The intrahyoid muscles are retraeted laterally, and the isthmus ot the thyroid gland 
is either divided or retraeted superiorly. An opening is made in the traehea between the Ist and 
2nd traeheal rings or through the 2nd through 4th rings. A traeheostomy tube is then inserted into 
the traehea and secured. To avoid eomplieations during a traeheostomy, the tollowing anatomi- 
eal relationships are important: 

• The interior thyroid veins arise trom a venous plexus on the thyroid gland and deseend ante- 
rior to the traehea (see Fig. 8.10). 

• A small thyroid ima artery is present in approximately 10% ot people; it aseends trom the 
braehioeephalie trunk or the areh ot the aorta to the isthmus ot the thyroid gland (see Fig. 8.21). 

• The lett braehioeephalie vein, jugular venous areh, and pleurae may be encountered, particu- 
larly in intants and ehildren. 

• The thymus eovers the interior part ot the traehea in intants and ehildren. 

• The traehea is small, mobile, and sott in intants, making it easy to cut through its posterior 
wall and damage the esophagus. 



ineìsíon in traehea after 
retraeting infrahyoid 
mnseies and ineising 
isthmns of thyroid giand 



Traeheostomy tube 
inserted in traeheal opening 

B. Traeheostomy 
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SKELETON OF NECK 
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Manubrium 


Posterlor areh of atlas 


Transverse proeess 


Inferior articular proeess 


Superior articular proeess 


Zygapophysial (faeet) joint 


Splnons proeess of C7 


B. Lateral Vlew 
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m 


Anterlor areh of atlas 


Dens of axls 

(odontoid proeess) 


7 



Angles of mandible 


Hyold 



BONES AND CARTILAGES OF NECK 


A. Bony and eartilaginoos landmarks of the neek. B. Radiograph of hyoid bone and eervieal vertebrae. Beeanse 
the npper eervieal vertebrae lie posterior to the upper and lovver jaws and teeth, they are best seen radio- 
graphieally in lateral views. 
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Greater horn 


Lesser horn 



Fibroeartilage 


e. Rìght Anterolateral Víew of Hyoíd 


Greater horn 


Lesser horn 



D. Anterosnperíor View of Hyoíd 



Groove for vertebral 


Posterior toberele 


Spinoos proeesses 


Column 



interarticular parts 
and articular 
proeesses 


Lamina 


Spinous proeess 


Lateral View 



Anterior tubercle 
atlas (C1) 



Anterior tubercles of 
transverse proeesses 
of vertebrae C3, C4, 
and C5 


Posteriortubercle 


Atlas 


Anterior areh 
Anterior tubercle 


Dens (odontoid proeess) 

of axis 

Dneovertebral joints 


Spaee for 
intervertebral dise 

Groove for 


spinal nerve 


Anterior tubercle 


Posterior tubercle 


Garotid tubercle 
(anterior tubercle 


F. Anterior View 




Llneinate proeesses 

of body 



Spínons proeess (bífid) 


Foramen transversarinm 
Posteríor tnberele 
Anteríor tnberele 


Transverse 

proeess 


G. Snperior Víew of Typíeal Gervíeal Vertebra (e.g., C4) 



BONES AND CARTILAGES OF NECK (CONTINUED) 


e. and D. Features of hyoid bone. E. and F. Artieolated eervieal vertebrae. G. Features of typieal eervieal 
vertebrae. 



























REGIONS OF NEOK 




A. Anterolateral view 


KEY for A and B: 

A 

Sternoeleidomastoid region 

B 

Posterior eervieal region 

e 

Lateral eervieal region 

D 

Anterior eervieal region 

E 

Suboccipital region 

SCM 

Sternoeleidomastoid 


CH Clavicular head 


SH Sternal head 

TRAP 

Trapezius 



B. Lateral view 


Parotid region 


Digastrie, posterior belly 


Trapezios 


Oeeipital triangle 


Spinal aeeessory 



GERVieAL REGIONS 


Inferior belly of 
omohyoid 


A. Surface anatomy. B. and C. Regions and triangles ot neek. 



Snbmandibnlar 
(digastrie) triangle 


Digastrie, anterior belly 


Snbmental triangle (5) 
Garotid triangle 

Soperior belly of omohyoid 

Muscular (omotraeheal) triangle (7) 
Lesser supraclavicular fossa (1) 
Omoclavicular (subclavian) triangle (3) 


e. Lateral view 


TABLE8.2 CERVICAL REGIONS AND OONTENTS^ 


Region 

Main Gontents and IJnderlying Structures 

Sternoeleidomastoid region (A) 

Sternoeleidomastoid (SCM) muscle; superior part of the external jugular vein; greater auricular nerve; transverse eervieal nerve 

Lesser supraclavicular fossa (1) 

Inferior part of internal ]ugular vein 

Posterior eervieal region (B) 

Trapezius muscle; cutaneous branehes of posterior rami of eervieal spinal nerves; suboccipital region (E) lies deep to superior 
part of this region 

Lateral eervieal region (posterior triangle) (C) 

Oeeipital triangle (2) 

Part of external ]ugular vein; posterior branehes of eervieal plexus of nerves; spinal aeeessory nerve; trunks of braehial plexus; 
transverse eervieal artery; eervieal lymph nodes 

Omoclavicular triangle (3) 

Subclavian artery; part of subclavian vein (variable); suprascapular artery; supraclavicular lymph nodes 

Anterior eervieal region (anterior triangle) (D) 

Submandibular (digastrie) triangle (4) 

Submandibular gland almostfills triangle; submandibular lymph nodes; hypoglossal nerve; mylohyoid nerve; parts of faeial 
artery and vein 

Submental triangle (5) 

Submental lymph nodes and small veins that unite to form anterior ]ugular vein 

Oarotid triangle (6) 

eommon earotid artery and its branehes; internal ]ugular vein and its tributaries; vagus nerve; external earotid artery and 
some of its branehes; hypoglossal nerve and superior root of ansa eerviealis; spinal aeeessory nerve; thyroid gland, larynx, and 
pharynx; deep eervieal lymph nodes; branehes of eervieal plexus 

Muscular (omotraeheal) triangle (7) 

Sternothyroid and sternohyoid muscles; thyroid and parathyroid glands 


\etters and nnmbers in parentheses referto Fignres A, B and C. 
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Deseending part 
of trapezins 


Lateral eervìeal 

region 

(posterior triangle) 



Angle of mandible 


Anterior eervieal region 

(anterior triangle) 


Laryngeal prominenee 


Sternal head 
Clavicular head 


Sternoeleído- 

mastoid 


Sternal end of elaviele 
Jugular noteh 




A. Lateral View 


Sternoeleidomastoid 


Sternal head 


Clavicular 




head 


Manubrium 
eiaviele 


B. Anterior View 


Trapezíns (left 


Spine of scapula 
Aeromion of 


Deseending part of trapezíns 
Middle part of trapezins 
Aseending part of trapezins 


e. Posterior Víew 



STERNOeLEIDOMASTOID AND TRAPEZIJS. 


A. Surface anatomy. B. Sternoeleidomastoid. C. Trapezins. 


TABLE 8.3 STERNOCLEIDOMASTOID AND TRAPEZIDS 


Mosele 

Soperior Attaehment 

Inferior Attaehment 

Innervation 

Main Aetion 

Sternoeleidomastoid 

Lateral surface of mastoid 
proeess of temporal bone; 
lateral half of superior nuchal 
line 

Sternal head: anterior surface 
of manubrium of sternum 
Clavicular head: superior 
surface of medial third of 
elaviele 

Spinal aeeessory nerve (CN XI) 
[motor] and C2 and C3 nerves 
(pain and proprioeeption) 

IJnilateral eontraetion: laterally flexes neek; rotates neek so faee is 
turned superiorly tovvard opposite side; 

Bilateral eontraetion: (1) extends neek at atlanto-oeeipital joints, 

(2) flexes eervieal vertebrae so that ehin approaehes manubrium, 
or (3) extends superior eervieal vertebrae vvhile flexing inferior 
vertebrae, so ehin is thrust forvvard vvith head kept level; vvith 
eervieal vertebrae fixed, may elevate manubrium and medial end 
of elavieles, assisting deep respiration. 

Trapezins 

Medial third of superior 
nuchal line, external oeeipital 
protuberance, nuchal 
ligament, spinous proeesses 
of C7-T12 vertebrae, lumbar 
and saeral spinous proeesses 

Lateral third of elaviele, 
aeromion, spine of scapula 

Spinal aeeessory nerve (CN XI) 
[motorj and C2 and C3 nerves 
(pain and proprioeeption) 

Deseending fibers e\e\ia{e peetoral girdle, maintain level of 
shoulders against gravity or resistanee; middle fibers retraet 
scapula; and aseending fibers 6e\)ress shoulders; soperioranó 
/n/er/o/'//ibers vvork together to rotate scapula upward; when 
shonlders are fixed, bilateral eontraetion extends neek; unilateral 
eontraetion produces lateral flexion to same side 
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LATERAL REGION (POSTERIOR TRIANGLE) OF NECK 



Posterior auricular 


Superior nuchal line 
Great oeeipital nerve 


Oeeipital artery 


Parotid gland 

Sternoeleidomastoid 

Great auricular nerve (C2 and C3) 

Faeial vein 
Faeial artery 

External jugular vein 

Lesser oeeipital nerve (C2) 

Nerve point of neek 

Prevertebral layer of deep eervieal faseia 



Investing layer of deep 

eervieal faseia 


Sternoeleidomastoid 


Great auricular 


Lesser oeeipital nerve 



a r 


í7,:. 


Trapezius 




h 




Spinal aeeessory nerve (CN XI) 


Nerve to trapezius from C3, C4 
(pain, proprioeeptive fibers) 


Thyroid eartilage 


Trapezius 


1 




Nerve point of neek 


Spinal aeeessory 


nerve (CN XI) 


Transverse 
eervieal nerve 


Supraclavicuiar 


nerves 


eiaviele 


B. Lateral View 


eervieal braneh of faeial nerve 


Transverse eervieal nerve (C2 and C3) 







Medial 

Lateral 


Intermediate 


Supraclavicular 
nerves (C3 and C4) 


eiaviele 







A. Lateral View 



Vv- 




, s 



SERIAL DISSECTIONS OF LATERAL CERVICAL REGION (POSTERIOR TRIANGLE OF NECK) 


A. EKternal jugular vein and cutaneous branehes of eervieal plexus. Subcutaneous 
fat, the part of the plasma overlying the inferior part of the lateral oervieal region, 
and the investing layer of deep eervieal faseia have all been removed. The exter- 
nal jugular vein deseends vertieally aeross the sternoeleidomastoid and pierees 
the prevertebral layer of deep eervieal faseia superior to the elaviele. 

B. and C. Branehes of the eervieal plexus. 

• Branehes arising from the nerve loop betvveen the anterior rami of C2 and 
C3 are the lesser oeeipital, great auricular, and transverse eervieal nerves. 


• Branehes arising from the loop formed betvveen the anterior rami of 
C3 and C4 are the supraclavicular nerves, vvhieh emerge as a eommon 
trunk under eover of the SCM. 

Regional anesthesia is often used for surgical procedures in the neek 
region or upper limb. In a eervieal plexus bloek, an anesthetie agent is 
injeeted at several points along the posterior border of the SCM, mainly at 
its midpoint, the nerve point of the neek. 

















































Neek 

LATERAL REGION (POSTERIOR TRIANGLE) OF NEGK 



Semìspìnalis 


Oeeipital artery 


Splenins eapitis 


Sternoeleidomastoid 


Long thoraeie 


Suprascapular artery 


Trapezius 


D. Lateral View 



Levator seapnlae 


Spinal aeeessory 


Middle sealene 


Dorsal scapular nerve 


Greater oeeipital (C2) 


Third oeeipital (C3) 


Lesser oeeipital 


Great auricular 
(C2, C3) 


Cutaneous branehes 
of posterior rami 

(C4-C8) 


Great auricular 
nerve 


External jugular 


Transverse eervieal 



Transverse 
eervieal 
(C2, C3) 


Supraclavicular nerves 


e. Lateral View 


Supraclavicular (C3, C4) 


Prevertebral layer of 
deep eervieal faseia 

Internal jugular vein 


Phrenie nerve deep to prevertebral 
layer of deep eervieal faseia 

Braehial plexus 
Anterior sealene 

Inferior belly of omohyoid 


External jugular vein 


Peetoralis major 



SERIAL DISSECTIONS OF LATERAL CERVICAL REGION (CONmUED) 


D. Muscles forming the floor of fhe lateral eervieal region. The prevertebral 
layer of deep eervieal faseia has been partially removed, and the motor nerves 
and most of the floor of the region are exposed. 

• The spinal aeeessory nerve (CN XI) sopplies the SCM and trapezius mus- 
eles; betvveen them, it courses along the levator scapulae muscle but is 
separated from it by the prevertebral layer of deep eervieal faseia. 

• The phrenie nerve (C3, C4, C5) supplies the diaphragm and is loeated 
deep to the prevertebral layer of deep eervieal faseia on the anterior sur- 
faee of the anterior sealene muscle. 


Severanee of a phrenie nerve results In an Ipsllateral paralysls of the 
dlaphragm. A phrenle nerve bloek produces a short perlod of paralysls 
of the dlaphragm on one slde (e.g., for a lung operatlon). The anesthetle 
agent Is injeeted around the nerve vvhere It lles on the anterlor surface of 
the anterlor sealene muscle. 
































LATERAL REGION (POSTERIOR TRIANGLE) OF NECK 


Splenios eapitis 


Levator scapulae 


Nerves to levator scapulae 


Spinal aeeessory nerve (CN XI) 


Mìddle sealene 


Nerve to rhomboids 


Anterior sealene 


Trapezius 


Posterior sealene 


Braneh of anterior 

ramus C5 


Serratns anterior 


Braneh of anterior 

ramus C6 


Deltoid 



Mandible 


Submandibular gland 


Supraclavicular nerves 


Sternoeleidomastoid 


Phrenie nerve (C3-C4 root 


Superior belly of omohyoid 
Aeeessory phrenie nerve (C5 root 


Gervieodorsal trunk 


Omohyoid faseìa 


Inferior belly of omohyoid 


Suprascapular vein 


eiaviele 


Subclavìus 


Axillary vein 


Axillary artery 


Peetoralis minor 


Peetoralis major 
(sternal head) 


E. Lateral View 



SERIAL DISSECTIONS OF LATERAL CERVICAL REGION (CONTINUED) 


E. Vessels and motor nerves of the lateral eervleal reglon. The elavlenlar head 
of the peetoralls major mnsele and part of the elavlele have been removed. 

The mnseles that form the floor of the reglon are the semlsplnalls eapl- 
tls, splenlns eapltls and levator seapolae snperlorly and the anterlor, mlddle 
and posterlor sealenes and serratns anterlor Inferlorly. 

• The braehlal plexus emerges betvveen the anterlor and mlddle sealene 
muscles. 


A supraclavicular braehial piexus bloek may be utilized for anesthesia 
of the upper iimb. The anesthetie agent is injeeted around the supracia- 
vicuiar part of the braehiai piexus. The main injeetion site is superior to the 
midpoint of the eiavieie. 
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Trapezius 


Mìddle sealene 


Sternoeleidomastoid 


Levator scapulae 


Anteríor ramns C5 


Branehes of 
anterior ramus 


Phrenie nerve 


Anterior ramus C6 


Posterior sealene 


Dorsal scapular 



Aeeessory phrenie nerve 


Anteríor sealene 


Anterior ramus C7 


Braneh of 
anterior ramus C6 


Serratus anterior 


Suprascapular nerve 


Braehial plexus 


Suprascapular 



Internal jugular vein 


Anterior ramus C8 


Subclavian artery 

Braehioeephalie vein 


eiaviele 


Subclavian vein 


Subclavius 


Deltoid 


Axillary artery 


Peetoralis major 
(sternal head) 


Axillary vein 


Lateral peetoral nerve 


F. LateralVievv 



SERIAL DISSECTIONS OF LATERAL CERVICAL REGION (CONmUED) 


F. Structures of the omoclavicular (subclavian) triangie. The omohyoid muscie 
and faseia have been removed, exposing the braehiai piexus and snbeiavian 
vesseis. 

• The anterior rami of C5-T1 form the braehiai piexus; the anterior ramus of 
T1 iies posterior to the subciavian artery. 

• The braehiai piexus and subciavian artery emerge betvveen the middie and 
anterior seaiene muscies. 

• The anterior seaiene muscie iies betvveen the subciavian artery and 
vein. 


The right or left subclavian vein is often the sife of plaeement for a eentral 
venons eatheter, used to insert intravenous tubes (“eentral venous lines”) 
for the administration of parenteral nutritional fluids or medieations, for 
testing blood ehemistry or eentral venous pressure, or inserting eleetrode 
vvires for heart paeemaker deviees. The relationships of the subclavian 
vein to the sternoeleidomastoid muscle, elaviele, sternoclavicular joint and 
Ist rib are of elinieal importanee in line plaeement, and there is danger 
of puncture of the pleura or subclavian artery if the procedure is not per- 
formed eorreetly. 
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Mandible 


Submental braneh of faeial artery 


Median raphe 


Faseia eovering submandibular gland 


Laryngeal prominenee 


Investing layer of deep eervieal faseia 


Viseeral layer of pretraeheal faseia 


Submental lymph node 


Dìgastrìe, anterìor belly 


Mylohyoíd 


Jugular venous areh 


Suprasternal spaee 


Manubrium of sternum 






Soperior belly of omohyoíd 


Sternohyoíd 


Communicating vein eonneeting faeial 
and anterior jugular veins 


Sternal head 


Clavicular head 


Sternoeleidomastoid 


Sternothyroíd 


Anteríor Víew 



SUPRAHYOID AND INFRAHYOID MUSCLES 


Much of the investing iayer of deep eervieai faseia has been removed. 

• The anterior beiiies of the digastrie moseies form the sides of the suprahyoid 
partof the anterior eervieai region, orsubmentai triangie (fioorot moutb).The 
hyoid bone forms the triangie’s base, and the myiohyoid muscies are its fioor. 


• The infrahyoid part of the anterior eervieai region is shaped iike an 
eiongated diamond bounded by the sternohyoid muscie superioriy and 
sternothyroid muscie inferioriy. 
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Mylohyoid 


Body of hyoid 



Thyrohyoid membrane 


Thyroid eartilage 


Median erieothyroid ligament 


Areh of erieoid eartilage 


1^^ traeheal ring 


Right lobe of thyroid gland 


Inferior thyroid vein 


Anterior jugular vein 


eiaviele 


Jugular (suprasternal) noteh 



Thymus 


Superìor belly of omohyoíd 


Sternohyoíd 


erieothyroid 


Communicating vein eonneeting faeial 
and anterior jugular veins 


Left lobe of thyroid gland 


Sternoeleidomastoid 


Sternothyroid 


Anteríor View 



INFRAHYOID REGION, SUPERFICIAL MUSCULAR LAYER 


A. Muscularattachments ontothe hyoid bone. B.The pretraeheal faseia, right anteriorjugularvein, and jugular 
venous areh have been removed. 

• A persistent thymus projeets superiorly from the thorax. 

• The two superficial depressors of the larynx ("strap muscles”) are the omohyoid (only the superior belly of 
which is seen here) and sternohyoid. 


Fracture of the hyoid. This results in depression of the body of the hyoid onto the thyroid eartilage. Inability 
to elevate the hyoid and move it anteriorly beneath the tongue makes swallowing and maintenanee of the 
separation of the alimentary and respiratory traets difficult and may result in aspiration pneumonia. 
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Mandible 


Sobmental braneh of faeial artery 


Mylohyoid 


Faseia eovering 
submandibular gland 


Laryngeal prominenee 
of thyroid eartilage 


A. Anterìor View, Head Extended 


Submental lymph node 



Digastríe, anterior belly 


Median raphe 



Superior belly of omohyoid 


Sternohyoid 


Mandible 


Tvvigs of lingual vessels 


Mylohyoid 


Submandibular gland, superficial part 


Median raphe 


Digastrie, anterior belly 


Faeial artery 


Intermediate tendon of digastrie 


B. Inferíor View 



Sling for intermediate tendon of digastrie 


(cut end) 


Submandibular gland, deep part 


Lingual vein 


Lingual nerve 


Hypoglossal nerve (CN XII) 
Stylohyoid 


Geniohyoi 


Mylohyoid 


Hyoid 


e. Inferior Víew 



gland (eovered by faseia) 


Mucous membrane of floor of mouth 


Mylohyoid 


Sublingual artery 


Lingual nerve 
Lingual vein 


Submandibular gland, cut surface 


Hypoglossal nerve (CN XII) 



SUPRAHYOID REGION (SUBMENTALTRIANGLE) 


A. Superficial iayer—anterior beiiy of digastrie. B. intermediate iayer—myiohyoid muscies. C. Deep iayer 
geniohyoid muscies. 
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Digastrie: 
Anterior belly 
Posterior belly 


Thyrohyoid 
Thyroid eartilage 

Sternoeleidomastoid: 

Sternal head 
Clavicular head 



Mandible 


Geniohyoid 


Mylohyoid 


Stylohyoid 


Sternohyoid 



Sternothyroid 


Omohyoid 


ì 




V 

J 

i 


Greater horn 



Middle eonstrietor 


Hyoglossus 


Stylohyoid 

Thyrohyoid 

Geniohyoid 
Omohyoid 
Sternohyoid 


Mylohyoid 


A. Anterìor Vìew, Head and Neek Extended 


B. Snperìor Vìew of Hyoìd 



SUPRAHYOID AND INFRAHYOID MUSCLES 


A. Overvievv. B. Muscular attaehments onto the hyoid bone. 


TABLE 8.4 SUPRAHYOID ANDINFRAHYOID MOSOLES 


Mosele 

Snperior Attaehment 

Snprahyoid mnseles 

Mylohyoid 

Mylohyoid line of mandible 

Digastrie 

Anterior belly: digastrie fossa of mandible 

Posterior belly: masM noteh of temporal bone 

Geniohyoid 

Inferior mental spine of mandible 

Stylohyoid 

Styloid proeess of temporal bone 


Inferior Attaehment 


Raphe and body of hyoid bone 


Intermediate tendon to body 
and greater horn of hyoid bone 


Body of hyoid bone 


Innervation 


Main Aetion 


Nerve to mylohyoid, a braneh of inferior 
alveolar nerve (CN V^) 

Elevates hyoid bone, floor of mouth and 
tongue during swallowing and speaking 

Anterior belly: nerve to mylohyoid, a 
braneh of inferior alveolar nerve {CN V^) 
Posterior belly^taeiaì nerve (CN VII) 

Elevates hyoid bone and steadies it during 
swallowing and speaking; depresses 
mandible against resistanee 

C1 via the hypoglossal nerve (CN XII) 

Pulls hyoid bone anterosuperiorly, shortens 
floor of mouth, and widens pharynx 

eervieal braneh of faeial nerve (CN VII) 

Elevates and retraets hyoid bone, thereby 
elongating floor of mouth 


Infrahyoid moseles 


Sternohyoid 

Body of hyoid bone 

Manubrium of sternum and 
medial end of elaviele 

C1-C3 by a braneh of ansa eerviealis 

Depresses hyoid bone after it has been 
elevated during swallowing 

Omohyoid 

Inferior border of hyoid bone 

Superior border of scapula near 
suprascapular noteh 

Depresses, retraets, and steadies hyoid bone 

Sternothyroid 

Oblique line of thyroid eartilage 

Posterior surface of manubrium 
of sternum 

C2 and C3 by a braneh of ansa 
eerviealis 

Depresses hyoid bone and larynx 

Thyrohyoid 

Inferior border of body and greater horn of hyoid 
bone 

Oblique line of thyroid eartilage 

C1 via hypoglossal nerve(CN XII) 

Depresses hyoid bone and elevates larynx 
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NEUROVASCULAR STRUCTURES OF NECK 



Parotid gland 


Great auricular nerve 


Spinal aeeessory nerve (CN XI) 


Superficial parotid 


Sternoeleidomastoid 
braneh of oeeipital artery 


Anterior braneh of 
retromandibular vein 

Gommon faeial vein 


Internal jugular vein 


Sternoeleidomastoid 


Ansa eerviealis 


A. Lateral View 



Submandibular lymph nodes 


Anterior belly of digastrie 
Level of hyoid bone 


Nerve (marginal 
mandibular braneh) 


Submandibular gland 


Superior thyroid vein 


Sternoeleidomastoid braneh of superior thyroid artery 


Superior belly of omohyoid 


Sternohyoid 


nerve (CN XII) 


Root of ansa 
eerviealis: 

Superior 


B. Lateral View 



Spinal aeeessory 
nerve (CN XI) 

Internal jugular vein— 


To geniohyoid 


To thyrohyoid 


nerve 


e. Lateral View 



Root of ansa Superior 
eerviealis Inferior 


Omohyoid 


Phrenie nerve 
Subclavian vein 


Posterior belly 
of digastrie 


Braehioeephalie vein 



SCM 


D. Lateral View 


Posterior belly 
of digastrie 


Spinal aeeessory 
nerve (CN XI) 


Superior 


Inferior 
(medial to 
internal 
jugular 
vein) 


Phrenie nerve 


Root of 

ansa 

eerviealis 



SUPERFICIAL DISSECTI0N OF OAROTID TRIANGLE 


A. The skin, subcutaneous tissue (with piatysma), and the investing iayer of 
deep eervieai faseia, ineinding the sheaths of the parotid and submandibuiar 
giands, have been removed. 

• The spinai aeeessory nerve (CN Xi) enters the deep snrfaee of the 
sternoeieidomastoid muscie and is joined aiong its anterior border by the 
sternoeieidomastoid braneh of the oeeipitai artery. 

• The (eommon) faeiai vein joins the internai juguiar vein near the ievei of the 
hyoid bone; here, the faeiai vein is joined by severai other veins. 


• The submandibuiar iymph nodes iie deep to the investing iayer of deep 
eervieai faseia in the submandibuiar triangie; some of the nodes iie deep 
in the submandibuiar giand. 

B. Diagram of the motor branehes of eervieai piexus. C. Typieai reiationships 
of ansa eervieaiis, spinai aeeessory nerve (CN Xi), and phrenie nerve to the 
internai juguiar and snbeiavian veins. D. Atypieai reiationships. 
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External earotid artery 
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DEEP DISSECTION OF OAROTID TRIANGLE 


The sternoeleidomastoid mosele has been severed; the inferior portion 
refleeted inferiorly and snperior portion posteriorly. 

• The tendon of the digastrie mnsele is eonneeted to the hyoid bone by a faseial 
sling derived from the mnsenlar part of the pretraeheal layer of deep eervieal 
faseia; the tendon of the omohyoid mnsele is similarly tethered to the elaviele. 

• In this speeimen, the faeial and lingoal arteries arise from a eommon tronk 
and pass deep to the stylohyoid and digastrie mnseles. 


• The hypoglossal nerve (CN XII) erosses the internal and external earotid 
arteries and gives off two branehes, the soperior root of the ansa eer- 
viealis and the nerve to the thyrohyoid, before passing anteriorly deep 
to the mylohyoid mosele. In this speeimen, the inferior root of the ansa 
eerviealis lies deep to the internal jugular vein and emerges at its medial 
aspeet. 
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A. Lateral vìew 
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axillary 
artery 
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Areh of aorta 


of sternum 


B. Anterìor View 




ARTERIES OF NECK 


A. Overvievv. B. Common earotid and sobeiavian arteries. 


TABLE 8.5 ARTERIES OF NECK 


Artery 

Origìn 

Course and Distrìbution 

Right eommon earotid 

Bifurcation of braehioeephalie trunk 

Aseends in neek vvithin earotid sheath vvith the internal jugular vein and vagus nerve (CN X). Terminates at superior 

Left eommon earotid 

Areh of aorta 

border of thyroid eartilage (C4 vertebral level) by dividing into internal and external earotid arteries 

Right and left internal earotid 

Right and left eommon earotid 

No branehes in the neek. Enters cranium via earotid eanal to supply brain and orbits. Proximal part loeation of 
earotid sinus, a baroreeeptor that reaets to ehange in arterial blood pressure. The earotid body, a ehemoreeeptor 
that monitors oxygen level in blood, is loeated in bifurcation of eommon earotid 

Right and left external earotid 


Supplies most structures external to cranium; the orbit, part of forehead, and sealp are major exceptions (supplied 
by ophthalmie artery from intra-eranial internal earotid artery) 

Aseending pharyngeal 


Aseends on pharynx to supply pharynx, prevertebral muscles, middle ear, and eranial meninges 

Oeeipital 

External earotid 

Passes posteriorly, medial and parallel to the posterior belly of digastrie, ending in the posterior sealp 

Posterior auricular 

Aseends posteriorly betvveen external acoustic meatus and mastoid proeess to supply adjaeent muscles, parotid 
gland, faeial nerve, auricle, and sealp 
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e. Lateral View 


D. Garotid Arteriogram, Oblique View 



ARTERIES OF NECK (CONTINUED) 


e. Branehes of external earotid and snbelavian arteries. The earotid sinus is a baroreeeptor that reaets to 
ehanges in arterial blood pressure and is loeated in the dilatation of the proximal part of the internal earotid 
artery. The earotid body is an ovoid mass of tissue that lies at the bifurcation of the eommon earotid artery. It 
is a ehemoreeeptor that monitors the level of oxygen in the blood. 


TABLE 8.5 ARTERIES OF NECK (CONTINUED) 


Artery 

Origin 

Course and Distribution 

' Superior thyroid 

External earotid 

Runs antero-inferiorly deep to infrahyoid muscles to reaeh thyroid gland. Supplies thyroid gland, infrahyoid 
muscles, SCM, and larynx via superior laryngealartery 

Lingual 

Lies on middle eonstrietor muscle of pharynx; arehes supero-anteriorly and passes deep to CN XII, stylohyoid 
muscle, and posterior belly of digastrie then passes deep to hyoglossus, giving branehes to the posterior tongue 
and bifurcating into deep lingoalanó sublingual arteries 

Faeial 

After giving rise to aseending palatine arteryanó a tonsillar braneh, it passes superiorly under eover of the angle 
of the mandible. It then loops anteriorly to supply the submandibular gland and give rise to the snbmental arteryìo 
the floor of the mouth before entering the faee 

Maxillary 

1 

1 

Terminal branehes of external earotid 

Passes posterior to neek of mandible, enters infratemporal fossa then pterygopalatine fossa to supply teeth, nose, 
ear, and faee 

1 Superficial temporal 

Aseends anterior to auricle to temporal region and ends in sealp 

1 Vertebral 

1 

Subclavian 

Passes through the foramina transversaria of the transverse proeesses of vertebrae C1-C6, runs in a groove on the 
posterior areh of the atlas, and enters the eranial eavity through the foramen magnum 

Internal thoraeie 

No branehes in neek; enters thorax 

Thyroeervieal trunk 

1 

Has two branehes: the inferior thyroid artery, the main viseeral artery of the neek; the eervieodorsal trunk sending 
branehes to the lateral eervieal region, trapezius, and medial scapular arteries 

Gostoeervieal trunk 

Trunk passes posterosuperiorly and divides into superior intereostal anó deep eervieal arteries to supply the Ist 
and 2nd intereostal spaees and posterior deep eervieal muscles, respeetively 
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A. Lateral View 
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B. Lateral Víew 
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Nerve to 
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Thyrohyoid 

membrane 


Thyrohyoid 


Internal braneh of 
superior laryngeal nerve 

Superior laryngeal artery 


Glossopharyngeal—CN IX 

Motor: stylopharyngeus, 
parotid gland 

Sensory: taste: posterior 
third of tongue; general 
sensation: pharynx, tonsillar 
sinus, pharyngotympanie 
tube, middle ear eavity 

Vagus—CN X 

Motor: palate, pharynx, 
larynx, traehea, bronehial 
tree, heart, Gl traet to left 
eolie flexure 

Sensory: pharynx, larynx; 
reflex sensory from traeheo- 
bronehial tree, lungs, heart, 

Gl traet to left eolie flexure 

Spinal aeeessory—CN XI 

Motor: sternoeleidomastoid 
and trapezius 

Hypoglossal—CN XII 

Motor: all intrinsie and 
extrinsic muscles of tongue 
(excluding palatoglossus— 
a palatine muscle) 


Garotid 

arteries: 

Internal 


External 


Gommon 

earotid 




Faeial 


Lingual 


Superior 

thyroid 


Faeial 

Lingual 


Superiorthyroid 


Gommon trunk 


Lateral Views 



Faeial 


Lingual 


Superior 


RELATIONSHIPS OF NERVES AND VESSELS IN CAROTID TRIANGLE OF NECK 






A. Ansa eerviealis and the strap maseles. B. Hypoglossal nerve (CN XII) and 
internal and external branehes of soperior laryngeal nerve (CN X). The tip of 
fhe greafer hyoid bone, indieafed wifh a eirele is fhe referenee poinf for many 
sfrucfures. C.-E. Variafion in fhe origin of fhe lingual artery as studied by Dr. 
Grant in 211 speeimens. In 80%, the superior thyroid, lingual, and faeial arter- 
ies arose separately (C); in 20%, the lingual and faeial arteries arose from a 
eommon sfem inferiorly (D) or high on fhe exfernal earofid artery (E). In one 
speeimen, the superiorthyroid and lingual arteries arose from a eommon sfem. 


earotid oeelosion, causing stenosis (narrowing), ean be relieved by open- 
ing the artery at its origin and stripping off the atheroselerotie plaque with 
the artery’s lining (intima). This procedure is ealled earotid endarteree- 
tomy. Because of the relationships of the internal earotid artery, there is 
a risk of eranial nerve injury during the procedure involving one or more 
of the following nerves: CN IX, CN X (or its braneh, the superior laryngeal 
nerve), CN XI, or CN XII. 
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A. Lateral View 



DEEPVEINS OF NECK 


A. Overvievv. The IJV begins at the jugular foramen as the continuation 
of the sigmoid sinus. From a dilated origin, the superior bulb of the IJV, 
the vein runs inferiorly through the neek in the earotid sheath. Posterior 
to the sternal end of the elaviele the vein merges perpendieolarly with the 
subclavian vein, forming the “venous angle’’ that marks the origin of the 
braehioeephalie vein. The inferior end of the IJV dilates superior to its ter- 
minal valve, forming the inferior bulb of the IJV. The valve permits blood to 
flow toward the heart while preventing backflow into the IJV. The external 
jugular vein drains blood from the oeeipital region and posterior neek to 
the subclavian vein, and the anterior jugular vein the anterior aspeet of the 
neek. B. Internal jugular vein puncture. A needle and eatheter may be 
Inserted into the IJV, using ultrasonic guidance, for diagnostie or thera- 
peutic purposes. The right internal jugular vein is preferable to the left 
because it is usually larger and straighter. During this procedure, the 
elinieian palpates the eommon earotid artery and inserts the needle into 
the IJV just lateral to it at a 30° angle, aiming at the apex of the triangle 
between the sternal and clavicular heads of the SGM.The needle is then 
direeted inferolaterally toward the ipsilateral nipple. 
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B. Internal jugular vein puncture 
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Internal braneh of snperior laryngeal nerve 


External earotid artery 


Externai braneh of soperior iaryngeai nerve 


Soperior thyroid artery 
Aeeessory thyroid giand 
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Superior pole of thyroid gland 


Soperior thyroid vein 
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A. Anterior View 



Sternohyoid, refieeted superiorly 


Thyrohyoid membrane 


Braehioeephaiie trunk 


Thyrohyoid 


Thyroid eartiiage 


Grieothyroid ligament 


Grieothyroid 


Grieoid eartilage 


Sternothyroid 


Isthmns of thyroid gland 


Inferior thyroid veins 


Sternohyoid, refleeted inferiorly 



ENDOGRINE LAYER OF VISGERAL GOMPARTMENTI 


A. On the left side of the speeimen, the sternohyoid and omohyoid moseles 
are refleeted, exposing the sternothyroid and the thyrohyoid mnseles; on 
the right side of the speeimen, the sternothyroid mosele is largely excised. 

B. Sehematie illostration of the venoos drainage of the thyroid gland. Except 
for the soperior thyroid veins, the thyroid veins are not paired with arteries 
of eorresponding names. 

The earotid pulse (neek pulse) is easily felt by palpating the 
eommon earotid artery in the side of the neek, where it lies in a groove 
between the traehea and the infrahyoid muscles. It is usually easily pal- 
pated just deep to the anterior border of the SCM at the level of the 
superior border of the thyroid eartilage. It is rootinely eheeked during 
cardiopulmonary resoseitation (CPR). Absenee of a earotid pulse indi- 
eates eardiae arrest. 
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B. Transverse Seetion, Inferior View 
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ENDOGRINE LAYER OFVISGERAL GOMPARTMENTII 


A. Relations of thyroid gland with transverse seetion showing alimen- 
tary, respiratory, and endoerine layers of viseeral eompartment. B. Faseia. 
e. Aeeessory thyroid tissne along the eonrse of the thyroglossal duct, which was 
the path of migration of thyroid tissue from its embryonie site of development. 


D. Approximately 50% of glands have a pyramidal lobe that extends from near 
the isthmus to or toward the hyoid bone; the isthmus is oeeasionally absent, in 
which ease the gland is in two parts. E. An aeeessory thyroid gland ean occur 
between the suprahyoid region and areh of the aorta (see Fig. 8.18A). 
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A. Anterolateral View 
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8.20 


RESPIRATORY LAYER OFVISCERAL COMPARTMENT 


Parathyroid 

glands 


A. The isthmus of the thyroid giand is divided, and the ieft iobe is retraeted. 
The ieft recurrent iaryngeai nerve aseends on the iaterai aspeet of the 
traehea betvveen the traehea and esophagus. The internai braneh of the 
superior iaryngeai nerve runs aiong the superior border of the inferior 
pharyngeai eonstrietor muscie and pierees the thyrohyoid membrane. The 
externai braneh of the superior iaryngeai nerve iies adjaeent to the inferior 
pharyngeai eonstrietor muscie and suppiies its iovver portion; it continues to 
run aiong the anterior border of the superior thyroid artery, passing deep to 
the superior attaehment of the sternothyroid muscie, and then suppiies the 
erieothyroid muscie. B. Biood suppiy of the parathyroid giands and courses 
of the ieft and right recurrent iaryngeai nerves. 
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A. Anterolateral View 
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ALIMENTARY LAYER OFVISOERAL OOMPARTMENT 


A. Disseetion of the ieft side of the root of the neek. The three structures eontained 
in the earotid sheath (internai juguiar vein, eommon earotid artery, and vagus nerve) 
are retraeted. The ieft recurrent iaryngeai nerve aseends on the iaterai aspeet of the 
traehea, just anterior to the reeess betvveen the traehea and esophagus. B. Arteriai 
suppiy of thyroid giand. The thyroid ima artery is infrequent (10%) and variabie in 
its origin. 

During a total thyroideetomy (e.g., excision of a malignant thyrold gland), 
the parathyroid glands are in danger of being inadvertently damaged or removed. 
These glands are safe durlng sobtotal thyroideetomy because the most pos- 
terior part of the thyroid gland usually is preserved. Variability in the position 
of the parathyroid glands, espeeially the inferior ones, puts them in danger of 
being removed during surgery on the thyroid gland. If the parathyroid glands are 
inadvertently removed during surgery, the patient suffers from tetany, a severe 
convulsive disorder. The generalized convulsive muscle spasms result from a fall 
in blood calcium levels. 
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Prevertebral faseia 


eiaviele 


Sternoclavicular joint 


Thyroid branehes of inferior thyroid artery 


Middle eervieal ganglion 


Right recurrent laryngeal nerve 


eommon earotid artery 


Subclavian artery 


Braehioeephalie trunk 


^ •-e 



ROOT OF NECK 


A. Disseetion of the right side of the root of the neek. The eiavieie is cut, 
seetions of the eommon earotid artery and internai juguiar vein are removed, 
and the right iobe of the thyroid giand is retraeted. The right vagus nerve 
erosses the first part of the subciavian artery and gives off an inferior eardiae 
braneh and the right recurrent iaryngeai nerve. The right recurrent iaryngeai 
nerve ioops inferior to the subciavian artery and passes posterior to the eom- 
mon earotid artery on its way to the posteroiaterai aspeet of the traehea. 

• The recurreiit laryngeal nerves are vulnerable to injury during thy- 
roideetomy and other surgeries in the anterior eervieal region of the 
neek. Because the terminal braneh of this nerve, the inferior laryngeal 
nerve, innervates the muscles moving the voeal folds, injury to the 
nerve results in paralysis of the voeal folds. 


• A non-neoplastie and noninflammatory enlargement of the thyroid 
gland, other than the variable enlargement that may occur during men- 
struation and pregnaney, is ealled a goiter. A goiter results from a laek 
of iodine. It is eommon in eertain parts of the world where the soil 
and water are defieient in iodine and iodized salt is unavailable. The 
enlarged gland causes a swelling in the neek that may eompress the 
traehea, esophagus, and recurrent laryngeal nerves. When the gland 
enlarges, it may do so anteriorly, posteriorly, inferiorly, or laterally. It 
eannot move superiorly because of the superior attaehments of the 
sternothyroid and sternohyoid muscles. Substernal extension of a goi- 
ter is also eommon. 
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ROOT OF NECK (CONTINUED) 


B. Deep anterior disseetion. Note that the right dorsai 
seapoiar artery arises direetiy from the sobeiavian 
artery, a eommon variation. C. Disseetion of termination 
of the thoraeie duct. The sternoeieidomastoid muscie is 
removed, the sternohyoid muscie is reseeted, and the 
omohyoid portion of the pretraeheai faseia is partiaiiy 
removed. The thoraeie duct arehes iateraiiy in the neek, 
passing posterior to the earotid sheath and anterior to 
the vertebrai artery, thyroeervieai trunk, and subciavian 
arteries; it enters the angie formed by the junction of 
the ieft subciavian and internai juguiar veins to form the 
ieft braehioeephaiie vein (the ieft venous angie). 


Sternothyroid 


Inferior 
eervieal 



Internal jugular 


Thoraeie duct 


Sternohyoid 


Anterior 

sternoclavicular 

ligament 



e. Anterolateral Víew 


scapular artery 


Omohyoid 


Omohyoid faseia 
Phrenie nerve 


Prevertebral faseia 


Suprascapular artery 
eiaviele 



sobelavian vein 

Subclavius 


































































ROOT AND PREVERTEBRAL REGION OF NECK 



Basi-occìput 








Jugular proeess 

Mastoid proeess 

Rectus eapítís lateralís 

Rectus eapitis anterior 
Transverse proeess of atlas (C1) 

Lateral mass of atlas (C1) 
Longus eolli (superior oblique part) 

Longus eapitis (cut 
ends of tendons of 
inferior attaehment) 

Levator scapulae 

Longus eolli (vertieal part) 


t 






f’ 


— 




A 


I >■ 


1 





Hypoglossal nerve (CN XII) 


C1 spinal nerve 


Prevertebral layer of deep eervieal faseia 

Superior eervieal ganglion 


Lesser oeeipital nerve (C2) 


Great auricular nerve (C2 and C3) 

Longus eapitis 

Transverse eervieal nerve (C2 and C3) 

Sympathetie trunk 
Supraclavicular nerve (C3 and C4) 


earotid tubercle of 
transverse proeess of C6 


Middle sealene 


Posterior sealene 


Anterior sealene 


Istrib 
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Longus eolli 
(inferior oblique part) 
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Prevertebral 
layer of deep 
eervieal faseia (cut) 


A. Anterior View 


Anterior 

longitudinal 

ligament 
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eardiae nerves 
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Nerve to trapezius (C3 and C4) 
Middle eervieal ganglion 
Aseending eervieal artery 
Vertebral artery (cut) 

Inferior thyroid artery 




Inferior eervieal ganglion 
Vertebral artery (cut) 
Dorsal scapular artery 


Thyroeervieal trunk 
Ansa subclavia 


V 




t -1 i 


Suprascapular artery 






Phrenie nerve 
Internal thoraeie artery 


Subclavian artery 
eommon earotid artery 
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PREVERTEBRAL REGION 


A. and B. Overvievv of moseles. nerves and vessels 


TABLE 8.6 PREVERTEBRAL AND SOALENE MUSCLES 


Muscle 

Superior Attaehment 

Inferior Attaehment 

Longus eolli 

Superior oblique part 

Anterior tubercie of atlas (C1) 

Anterior tubercies of TVP C3-C5 

Vertieal part 

Vertebral bodies of C2-C4 

Vertebral bodies C5-T3 

Inferior oblique part 

Anterior tubercies of TVP C5-C6 

Vertebrai bodiesT1-T3 

Longus eapitis 

Basilar part of oeeipital bone 

Anterior tubercles of TVP C3-C6 


Innervation 


Anterior rami of C2-C6 spinal 
nerves (eervieal plexus) 


Anterior rami of C1-C3 spinal 
nerves (eervieal plexus) 


Main Aetion 


Rotation of eervieai spine to opposite side 
(aeting unilateraliy) 


Fiexion of eervieal spine (aeting bilaterally) 
Flexion of head (atlanto-oeeipital joints) 


TVP, transverse proeess 
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ROOT AND PREVERTEBRAL REGION OF NEGK 



Base of cranium (basiocciput) 


Anterior tubercle of atlas 


eranial nerves 
1X11 XI X and IX 


Internal jugular 
vein 


Jugular proeess 


nerve (CN VII) 


Rectus eapìtìs lateralìs 


Longus eapitis 


Anterior ramus C1 


Posterior belly of digastrie 


Superior eervieal ganglion 


Rectus eapitis anterior 

Mastoid proeess 
Rectus eapitis lateralis 

^’^^Transverse proeess of atlas 
Intertransversarii 


Longus eolli (superíor oblique part) 


Anterior ramus C2 


Anterior ramus C3 


Sympathetie trunk 


Levator scapulae 

Longus eapitis 


Anterior ramus C4 


Middle sealene 


Sympathetie ganglion 


Anterior rami 


Right subclavian artery 


Inferior eervieal ganglion 


Ansa subclavia 



Longus eollí (vertieal part) 


Anterior ramus C5 


Anterior sealene 


Garotid tubercle (transverse proeess of C6) 


Anterior sealene 


Vertebral artery 
Inferior thyroid artery 
Aseending eervieal artery 
Dorsal scapular artery 
eostoeervieal trunk 


Suprascapular artery 
Thyroeervieal trunk 

Recurrent laryngeal nerve 
Internal thoraeie artery 

1 st rib 


Right subclavian artery 


Right eommon earotid artery 


Left subclavian artery 


Left eommon earotid artery 


Braehioeephalie trunk 


B. Anterior View 



PREVERTEBRAL REGION (CONTINUED) 


TABLE 8.6 PREVERTEBRAL AND SOALENE MDSOLES 


Muscle 

Superior Attaehment 

Inferior Attaehment 

Innervation 

Main Aetion 

Rectus eapitis anterior 

Base of cranium, just anterior to 
oeeipital eondyle 

Anterior surface of lateral mass of atlas 
(C1) 

Branehes from loop betvveen C1 

Lateral flexion at atlanto-oeeipital joints 
(aeting unilaterally) 

Rectus eapitis lateralis 

Base of cranium just lateral to 
oeeipital eondyle 

Transverse proeess of atlas (C1) 

and C2 spinal nerves 

Flexion at atlanto-oeeipital joints (aeting 
bilaterally) 

Anterior sealene 

Anterior tubercles of TVP C3-C6 

Sealene tubercle of Ist rib 


Foreed inspiration (ribs mobile): elevate 

Middle sealene 

TVP C1-C2 

Superior surface of 1 st rib; posterior to 

Anterior rami of C3-C8 (eervieal 
and braehial plexus) 

superior ribs 


Posterior tubercles of TVP C3-C7 

groove for subclavian artery 

Ribs fixed: lateral flexion of eervieal spine 

Posterior sealene 

Posterior tubercles of TVP C5-C7 

External border of 2nd rib 


(aeting unilaterally) Flexes neek (aeting 
bilaterally) 


TVP, Transverse proeess. 








































ROOT AND PREVERTEBRAL REGION OF NECK 


Tmnks of 

braehial 

plexus 


Dorsal seapolar artery 


Sobelavian artery 


Anterior sealene 


Sympathetie 


Gervieal eardiae 


Middle sealene 


Rami eommonieantes 


Gervieothoraeie 
(stellate) ganglion: 



A. Anterior View 


Vagus nerve (CN X) 


Longus eervieis 


Vertebral body C5 


C5 


C6 


C7 


C8 


T1 


Anterior rami (roots 
of braehial plexus) 


Traehea 


Right eommon earotid artery 


Ansa subclavia 


eervieal parietal pleura 


Perieardiaeophrenie artery 


Right recurrent laryngeal nerve 



BRACHIAL PLEXUS AND SYMPATHETIC TRUNK 
IN ROOT OF NECK 


A. Disseetion of right side of speeimen. The pienra has been depressed, the 
vertebrai artery retraeted mediaiiy, and the braehiai piexus retraeted supe- 
rioriy to reveai the eervieothoraeie (steiiate) gangiion (the eombined inferior 
eervieai and Ist thoraeie gangiia). Anesthetie injeeted around the eer- 
vieothoraeie (stellate) gangllon bloeks transmlssion of stimuli through 
the eervleal and superlor thoraele ganglla. Thls stellate ganglion bloek 
may relieve vascular spasms involving the brain and upper limb. It is 
also useful when deeiding if surgical reseetion of the ganglion would 
be benefieial to a person with excess vasoeonstrietion of the ipsilateral 
limb. B. Relation of braehial plexus and subclavian artery to anterior and 
middle sealene muscles. 


Vertebral artery 


Middle sealene 


Subclavian artery 


Subclavian vein 


eiaviele 



Anterior sealene 


Braehial plexus 



B. Anterolateral View 































































ROOT AND PREVERTEBRAL REGION OF NECK 



Oeeipital bone 


Superior nuchal line 
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V* 


FT ,1’ 




Nuchal ligament 




Fi 


Mastoid proeess 


Semispinalis eapitis 


Splenius eapitis 


Splenius eervieis 


A I 




Spinal proeesses of 
C7-T4 vertebrae 




Middle sealene 
Posterior sealene 
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A. Posterior View 


Transverse proeess, C1 



Superior angle 


of scapula 


Levator scapulae 


e. Posterior View 



Middle 


Anterior sealene 


Braehial plexus 


sealene 

Posterior 
sealene 


1 st rib 


Subclavian artery 


2nd rib 


eiaviele 


B. Lateral View 



Levator 

scapulae 


Splenius 

eapitis 


D. Lateral View 



LATERAL VERTEBRAL MUSCLES 


A. Overvievv. B. Sealene mnseles. C. Levator seapolae. D. Levator seapolae and splenios eapitis. 


TABLE8.7 LATERAL VERTEBRAL MUSCLES 


Muscle 

Superior Attaehment 

Inferior Attaehment 

Innervation 

Main Aetion 

Splenius eapitis 

Inferior half of nuchal ligament and spinous 
proeesses of C7 and superior 3-4 thoraeie 
vertebrae 

Lateral aspeet of mastoid proeess and 
lateral third of superior nuchal line 

Posterior rami of middle eervieal 
spinal nerves 

Laterally flexes and rotates head and neek 
to same side; aeting bilaterally, extends 
head and neek^ 

Levator scapulae 

Middle sealene 

Posterior sealene 

Posterior tubercles of transverse proeesses 
of C1-C4 vertebrae 

See Table 8.6. 

Superior part of medial border of scapula 

Dorsal scapular nerve (C5) and 
eervieal spinal nerves C3 and C4 

Elevates scapula and tilts glenoid eavity 
inferiorly by rotating scapula 


^Rotation of head oeeors at atlanto-axial joints. 












































SUBMANDIBULAR REGION AND FLOOR OF MOUTH 



Faeial artery 


Nerve to mylohyoid 

Mylohyoìd braneh of inferíor 

alveolar artery 


Submandibular 

Submandibular 
Hypoglossal nerve 


Faeíal 


Snbmental 


Hypoglossal 



Body of mandíble 


Intermedíate tendon of dígastrie 


Anterior belly of digastrie 


Thyrohyoid braneh of ansa eerviealis (C1 and C2) 


Thyrohyoid 


Thyroid eartilage 


A. Lateral View 


Area of 
mandible 
removed 




SERIAL DISSEGTION OF SUBMANDIBULAR REGION AND FLOOR OF M0UTH I 


Mylohyoid and digastrie moseles. A. Structures overlying the mandible and a portion of the body of the man- 

dible have been removed. 

• The stylohyoid and posterior belly and intermediate tendon of the digastrie muscle form the posterior border 
of the submandibular triangle; the faeial artery passes snperfieial to these mnseles. 

• The anterior belly of the digastrie muscle forms the anterior border of the submandibular triangle. In this 
speeimen, the anterior belly has an additional origin from the hyoid bone; the mylohyoid muscle forms the 
medial wall of the triangle and has a thiek, free posterior border. 

• The nerve to mylohyoid, which supplies the mylohyoid muscle and anterior belly of the digastrie muscle, is 
aeeompanied by the mylohyoid braneh of the inferior alveolar artery posteriorly and the submental artery 
from the faeial artery anteriorly. 
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Ramus 


Mucosa of 
oral eavity 


Nerve to mylohyoid 


Labial glands 


Mylohyoid braneh 


Medial 


Submandibular 



Hypoglossal nerve (CN XII) 


Mandible 


Genioglossus 


Nerve to thyrohyoid 


Thyrohyoid 


Thyroid eartilage 


B. Lateral View 


Area of 
mandible 
removed 



í* .htt 1 



SERIAL DISSEGTION OF SUBMANDIBULAR REGION AND FLOOR OF M0UTH II 


B. Sublingual and submandibular giands. The body and adjaeent portion of the ramus of the mandibie have 

been removed. 

• The subiinguai saiivary giand iies posterior to the mandibie and is in eontaet with the deep part of the 
submandibuiar giand posterioriy. 

• Numerous fine ducts pass from the superior border of the subiinguai giand to open on the subiinguai foid 
of the overiying mucosa. 

• The iinguai nerve iies between the subiinguai giand and the deep part of the submandibuiar giand; the 
submandibuiar gangiion is suspended from this nerve. 

• Spinai nerve C1 fibers, eonveyed by the hypogiossai nerve (CN Xii), pass to the thyrohyoid muscie before 
the hypogiossai nerve passes deep to the myiohyoid muscie. 
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SUBMANDIBULAR REGION AND FLOOR OF MOUTH 



Tonsillar braneh of faeial artery 


Stylohyoid 


Ramus of mandible 


Opening of 
submandibular duct 


Posterior belly of digastrie 


Faeial artery 

Hypoglossal nerve 

(CN XII) 


Sternoeleidomastoid artery 

External jugular vein 


Intermediate tendon 

of digastrie 


Superior root of ansa eerviealis 


Lingual 


External earotid 


Nerve 



Snbmandibnlar 


Genioglossns 

Mandible 


Sublingual artery 


Superior thyroid 


Area of 

mandible removed 


Hyoid bone 


Sternoeleidomastoid 


Sternohyoid 


e. Lateral Víew 


Superior belly 
of omohyoid 



SERIAL DISSEGTION OF SUBMANDIBULAR REGION AND FLOOR OF MOUTH III 


8.26 


e. Hyoglossus muscle, lingual (CN V 3 ) and hypoglossal nerves (CN XII). All of 
the right half of the mandible, except the soperior part ot the ramus, has been 
removed. The stylohyoid muscle is refleeted superiorly, and the posterior belly 
of the digastrie muscle is left in situ. 

• The hyoglossos muscle aseends from the greater horn and body of the 
hyoid bone to the side of the tongue. 

• The styloglossus muscle is erossed by the tonsillar braneh of the faeial 
artery posterosuperiorly, and its oblique part interdigitates with bundles of 
the hyoglossus muscle inferiorly. 


• The hypoglossal nerve (CN XII) supplies all of the muscles of the tongue, 
both extrinsic and intrinsie, except the palatoglossus (a palatine muscle, 
innervated by CN X). 

• The submandibular duct runs anteriorly in eontaet with the hyoglossus and 
genioglossus muscles to its opening on the side of the frenulum of the tongue. 

• The lingual nerve is in eontaet with the mandible posteriorly, looping infe- 
rior to the submandibular duct and ending in the tongue. The submandibu- 
lar ganglion is suspended from the lingual nerve; twigs leave the nerve to 
supply the mucous membrane. 
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SUBMANDIBUUR REGION AND FLOOR OF M0UTH 



Stylohyoid 


Posterìor belly and 
intermediate tendon 

of digastríe 


Faeial artery 
External earotid artery 
External juglular vein 

Hypoglossal nerve 

(CN XII) proximal segment 


Stylopharyngens 


Internal earotid artery 


Medial pterygoid 


Styloglossus (longitudinal and oblique parts) 


Sublingual artery 
Genioglossus 


Stylohyoid ligament 


Middle pharyngeal eonstrietor 


Lingnal artery 


Hyoid 


D. Lateral View 



Superior pharyngeal 
eonstrietor 


Hypoglossal nerve (CN XII) distal segment 


Dorsal lingual arteries 


Lesser horn 
Greater horn 


Geniohyoid 


Body of hyoid bone 


Sternoeleidomastoid braneh 


Sternohyoid 


erieothyroid braneh 


Faseial sling for digastrie, pulled inferiorly 



SERIAL DISSEGTION OF SUBMANDIBULAR REGION AND FLOOR OF M0UTH IV 


D. Genioglossus and geniohyoid muscies. The styiohyoid, posterior beiiy 
and intermediate tendon of the digastrie muscie are refieeted superioriy, 
the hypogiossai nerve (CN Xli) is divided, and the hyogiossns muscie is 
mostiy removed. 


The iinguai artery passes deep to the hyogiossus muscie (reseeted here), 
eiose to the greater horn of the hyoid, and then passes iaterai to the mid- 
die pharyngeai eonstrietor muscie, styiohyoid iigament, and geniogiossus 
muscie and turns into the tongue as the deep iinguai arteries. 
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SUBMANDIBULAR REGION AND FLOOR OF MOUTH 


Styloglossus 

Faeìal artery 


Hypoglossal 
nerve 
(CN XII) 


Middle 

pharyngeal 

eonstrietor 


Lingual artery 


External earotid 

artery 


A. Lateral View 


Tonsillar braneh of 



artery 


Sublingual gland 


Faeial artery 


Dorsal lingual branehes 


Submental artery 


Sublingual artery 


Genioglossus 


Frenulum 
of tongue 


Deep lingual 


veins 


Sublingual fold 


Opening 
submandibular duct 



B. Anterior View of 
Inferior Surface of Tongue 


Lingual glands 


Deep lingual artery 


Deep lingual veins 
Lingual nerve 

Sublingual gland 


Submandibular duct 


Sublingual caruncle 



LINGUALAND FACIAL ARTERIES IN SUBMANDIBULAR REGION AND FLOOR OF MOUTH 


A. Course of the lingual artery. B. Inferior surface of the tongue and floor of 
the mouth. 

In A: The lingual artery arises from the anterior aspeet of the exter- 
nal earotid artery, where it lies on the middle pharyngeal eonstrietor. Then it 
arehes supero-anteriorly, passes deep to CN XII and disappears deep to the 


hyoglossus muscle, giving branehes to the posterior tongue (dorsal lingual 
branehes). It then turns superiorly at the anterior border of hyoglossus, bifur- 
eating into the deep lingoal and sublingual arteries. 

In B:The inferior (sublingual) surface of the tongue is eovered by mucous 
membrane through which the underlying deep lingual veins ean be seen. 
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Superior nuchal line 
Nuchal ligament 


Aeromion of 
scapula 



Spine of scapula 


A. 


Semispinalis eapitìs 


Splenios eapítis 


Splenins eervieis 


T\ 


\ 


\ 



Oeeipital bone 
(occiput) 


Semíspinalis eapítís 


Middle sealene 
Posterior sealene 


à \ 




e. 


Oeeipital bone 
(occiput) 


i 



/' "1 


f Ja à 


Nuchal ligament 




ÉMn 


Spleníns eapítis 


Spleníns eervieís 




B. 


Vertebral artery 


Longissimns eapitis 


Semispinalis eervieis 


Middle sealene 


Posterior sealene 


• -- r 


V. 





Rectus eapitis 
posterior minor 


Obliquus eapitis superior 


Rectus eapitis posterior major 
Obliquus eapitis inferior 


Rotatores (eervieal) 

Multifidus 

(representative portion) 


D. 


8.28 


MUSCLES OF POSTERIOR CERVICAL REGION 


A. Trapezius. B. Splenius. C. Semispinaiis. D. Deep muscies. 


TABLE 8.8 MUSCLES OF POSTERIOR OERVIOAL REGION 


Muscle 

Superior Attaehment 

Inferior Attaehment 

Innervation 

Main Aetion 

Extrinsic muscle of baek (superior axioappendicular muscle) 

Deseending part 
of trapezius 

Medial third of superior 
nuchal line; external oeeipital 
protuberance; nuchal ligament 

Lateral third of elaviele and lateral aspeet of 
aeromion of scapula 

Spinal aeeessory 
nerve (CN XI) 

Elevates scapulae and works with other parts of muscle 
to retraet scapulae; with shoulder fixed, contributes to 
extension of head, side bending (lateral flexion) of neek 

Intrinsie muscles of baek—superficial layer 

Splenius 

Nuchal ligament and spinous 
proeesses of C7 toT3-T4 
vertebrae 

Splenias cap/í/s;fibers run superolaterally to mastoid 
proeess of temporal bone and lateral third of superior 
nuchal line of oeeipital bone 

Splenius eervieis: Juì)erc\es of transverse proeesses 
of C1-C4 vertebrae 

Posterior rami of 
spinal nerves 

Aeting anilateraliy: laterally flex and rotate head to side of 
aetive muscle Aeting bilaterally: extend head and neek 

Intrinsie muscles of baek—intermediate layer 

Longissimus 

Transverse proeesses of T1-T5 
vertebrae 

Longissimns eapitis: posterior mastoid proeess 
Longissimos eervieis: transverse proeesses of C2-C6 

Posterior rami of 
spinal nerves 

Extends vertebral column; longissimus eapitis turns faee 
ipsilaterally 

intrinsie muscles of baek—deep layer 

Semispinalis 

Transverse proeesses of C4-T5 
vertebrae 

Semispinaiis eapitis: Superior nuchal line of oeeipital 
bone 

Semispinaiis eervieis: Spinous proeesses of eervieal 
vertebrae 


Aeting onilateraliy: contribute to eontralateral rotation; 

Aeting bilaterally: extend head and neek 

Multifidus of 
eervieal region 

Transverse proeesses of T1-T3 
Articular proeesses of C4-C7 
vertebrae 

Spinous proeesses 2-4 segments inferior to 
attaehment 

Posterior rami of 
spinal nerves 

Stabilizes vertebrae during loeal movements of vertebral 
column 

Rotatores 

Transverse proeesses 

Junction of lamina and transverse proeess, or 
spinous proeess of vertebra immediately (brevis) or 
two segments (longus) superior to origin 


Stabilize, assist with loeal extension and rotatory 
movements; may function as proprioeeptive organs 
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POSTERIOR CERVICAL REGION 



Posterior auricular vein 


Oeeipital veins 

Nuchal ligament 


Deseending braneh of oeeipital artery 


Posterior tubercle of atlas 


Greater oeeipital nerve (C2) 


Spinous proeess of axis 



External oeeipital protuberance 


Semispinalis 


Deep eervieal 


Rectus eapitis posterior minor 


Oeeipital artery and vein 
Splenius eapitis (cut end) 


Rectus eapitis posterior major 
Obliquus eapitis superior 


Suboccipital nerve (C1) 


Posterior areh of atlas 


Obliquus eapitis inferior 


Greater oeeipital nerve (C2) 

Longissimus eapitis 


Semispinalis eervieis 


Semispinalis eapitis 


Splenius eapitis 


Nuchal ligament 


Trapezius 


A. Posterior View 


8.29 


SUBOCCIPITAL REGION 


A. Disseetion. B. Sehematie iiinstration. 

The soboeeipitai triangie is boonded by 
three mnseies: obiiquus eapitis inferior 
and superior, and rectus eapitis posterior 
major. 

The suboccipitai nerve (posterior ramus 
of C1 spinai nerve) emerges through the 
suboccipitai triangie to innervate the 
muscies forming the triangie. 


Semispinalis 


Rectus eapitis 
posterior 


Suboccipital triangle (outlined) 


Oeeipital artery 

Obliquus eapitis superioris 
Obliquus eapitis inferioris 


Superior nuchal line 


Greater oeeipital nerve (C2) 

Semispinalis eapitis 


B. Posterior View 


Splenius 
Trapezius 



eapitis posterior minor 


Inferior nuchal line 


Suboccipital nerve (C1) 


Posterior atlanto-oeeipital 
membrane 


Vertebral artery 


Transverse proeess C1 vertebra 


areh C1 vertebra 


ganglion C2 spinal nerve 
proeess C2 vertebra 
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Stylomandibular ligament 

Internal earotid artery 
Styloid proeess 

Internal jugular vein 

Faeial nerve (CN VII) 
Spinal aeeessory nerve (CN XI) 

Vagus nerve (CN X) 

Glossopharyngeal nerve (CN IX) 

eondylar emissary vein 


Mastoid emissary vein 


Posterior atlanto-oeeipital membrane 


Nuchal ligament 
External oeeipital protuberance 


Stylopharyngeus 


Stylohyoid 

Styloglossus 
Stylomastoid foramen 

Rectus eapitis lateralis 

Longissimus eapitis 
Mastoid proeess 

Posterior belly of digastrie 

— Splenius eapitis 
Tendon of sternoeleidomastoid 


Obliquus eapitis superior 

Rectus eapitis posterior major 
Rectus eapitis posterior minor 

Semispinalis eapitis 
Tendon of trapezius 


Dise of 

temporomandibular joint 


Stylohyoid ligament 


A. Inferìor View 


Internal verterbral venous plexus 


Vertebral artery 


lntertransversarius 
Middle sealene 


Internal 


Spinal aeeessory nerve (CN XI) 


Levator scapulae 
Splenius eervieis 


Lymph nodes 


Spinal ganglion, C2 


Deseending braneh of oeeipital artery 


Inferior 


Greater oeeipital nerve (posterior 


Third oeeipital nerve (posterior 


B. Transverse Seetíon 



Sternoeleidomastoid 


Longissimus eapitis 


Splenius eapitis 


eapitis posterior major 


Semispinalis eapitis 


Nuchal ligament 



POSTERIOR CERVICAL REGION—BASE OF SKULL AND TRANSVERSE SECTI0N 


A. Muscular attaehments to and neurovascular relationships at the base of the skull. B. Transverse seetion 
through the axis (C2 vertebra). 







































PHARYNX 



Structures exiting via jugular foramen 


Basi-occiput 


Pharyngobasilar faseia 


Internal earotid artery 


Stylohyoid 


gland 


Posterior belly of digastrie 


Glossopharyngeal nerve (CN IX) 


Stylopharyngeus 


Snperior pharyngeal eonstrietor 



Internal jugular vein 


proeess 


nerve (CN VII) 


belly of digastrie (cut) 


Stylopharyngeus 

Snperior eervieal ganglion 


Pharyngeal 
Superior laryngeal 


Branehes 
of CNX 


Hypglossal nerve (CN XII) 


Aseending pharyngeal artery 

Submandibular gland 


earotid 

arteries 


Inferior pharyngeal eonstrietor 


aeeessory nerve (CN XI) 


Middle pharyngeal eonstrietor 

Sternoeleidomastoid 


Internal jugular vein 


Vagus nerve (CN X) 


eommon earotid artery 


Sympathetie trunk 


Left lobe of thyroid gland 


Left recurrent laryngeal nerve 


of thyroid gland 


of thyroid gland 


Parathyroid 


A. Posterior View 


Inferiorthyroid artery 


recurrent laryngeal nerve 


Paratraeheal lymph nodes 



EXTERNAL PHARYNX—POSTERIOR VIEWS 


A. Illustration of a disseetion simiiar to B. The sympathetie trunk (inciuding 
the superior eervieai gangiion), vvhieh normaiiy iies posterior to the internai 
earotid artery, has been retraeted mediaiiy. 

• The pharyngobasiiar faseia, betvveen the superior pharyngeai eon- 
strietor muscie and the base of the skuii, attaehes the pharynx to the 


oeeipitai bone and forms the waii of the noneoiiapsibie pharyngeai 
reeesses. 

• As they exit the juguiar foramen, CN iX iies anterior to CN X, and CN Xi; 
CN Xii, exiting the hypogiossai eanai, iies mediaiiy. 
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Glossopharyngeal nerve (CN IX) 


Pharyngeal raphe 
attaehing to 


Spinal aeeessory nerve (CN XI) 


Sternoeleidomastoid 

(retraeted) 


Parotid gland 


Styloid proeess 

Stylohyoid 


Digastrie, posterior belly 

Stylopharyngeos 


External earotid 


Hypoglossal nerve (CN XII) 


Medial pterygoid 

Intermediate tendon of digastríe 



Internal jugular vein 


Internal earotid artery 


Glossopharyngeal nerve (CN IX) 


Superior eervieal ganglion 


Míddle pharyngeal eonstrietor 


Superior laryngeal 


Greater horn of hyoid bone 


Gommon earotid 


Pharyngeal branehes of CN IX and CN X forming 
pharyngeal plexus 


Inferior pharyngeal eonstrietor 


Sympathetie trunk 


Vagus nerve (CN X) 


Thyroid gland 


Middle eervieal ganglion 


Inferiorthyroid artery 


Inferior pharyngeal eonstríetor 

(cricopharyngeus) 


Inferior eervieal ganglion 


Right recurrent laryngeal nerve 


Left recurrent laryngeal nerve 


B. Posterior Víew 



EXTERNAL PHARYNX—POSTERIOR VIEWS (CONTINUED) 


B. Disseetion. A iarge vvedge of oeeipitai bone (ineioding the foramen mag- 
num) and the articuiated eervieai vertebrae have been separated from the 
remainder (anterior portion) of the head and eervieai viseera at the retropha- 
ryngeai spaee and removed. 

• The pharynx is a unique portion of the aiimentary traet, having a eireniar 
iayer of muscie externaiiy and a iongitndinai iayer internaiiy. 

• The eireniar iayer of the pharynx eonsists of the three pharyngeai eonstrie- 
tor mnseies (snperior, middie, and inferior), vvhieh overiap one another. 

• On the right side of the speeimen, the styiopharyngens muscie and 
giossopharyngeai nerve (iX) pass from the mediai side of the styioid 


proeess anteromediaiiy throngh the intervai betvveen the snperior and 
middie pharyngeai eonstrietor mnseies to beeome part of the inter- 
nai iongitndinai iayer. The styiohyoid muscie passes from the iaterai 
side of the styioid proeess anteroiateraiiy and spiits on its way to the 
hyoid bone to aeeommodate passage of the intermediate tendon of the 
digastrie. 

Pharyngeai branehes of the giossopharyngeai nerve (CN iX) and the vagus 
nerve (CN X) form the pharyngeai piexus, which provides most of the 
pharyngeai innervation. The giossopharyngeai nerve snppiies the sensory 
eomponent, whiie the vagus suppiies motor innervation. 







































PHARYNX 




Pterygomaxillary fissore 


Maxillary artery 


Lateral pterygoid plate 
Parotid duct 


Pterygomandibular 

raphe 


Middle pharyngeal eonstrietor 


Buccinator 


Vagus nerve (CN X) 


Mandibular nerve (CN V 3 ) 
Middle meningeal artery 
Tensor veli palatini 
Levator veli palatini 

Soperior pharyngeal eonstrietor 

Faeial nerve 
Styloid proeess 

Posterior belly of digastrie (cut) 

Styloglossus 

Stylopharyngeos 

Glossopharyngeal nerve (CN IX) 

Stylohyoid 
Hypoglossal nerve (CN XII) 


Superior laryngeal nerve 


Inferior pharyngeal eonstrietor 


Right recurrent laryngeal nerve 


A. Lateral View 


Hyoglossus 


Hyoid 


Lamina 


Oblique line 




Esophagus 


Traehea 


Mylohyoid 


Internal braneh 


Intermediate tendon of digastrie 


External braneh 


Thyrohyoid membrane 


erieothyroid 


Thyroid eartilage 


Grieoid eartilage 


EXTERNAL PHARYNX—LATERAL VIEWS 


A. lllustration of a disseetion simiiarto B. 


TABLE 8.9 MUSCLES OF PHARYNX 


Mosele 

Origin 

Insertion 

Innervation 

Main Aetion(s) 

Soperior pharyngeal 
eonstrietor 

Pterygoid hamulus, pterygo-mandibular 
raphe, posterior end of mylohyoid line 
of mandible, and side of tongue 




Middle pharyngeal 
eonstrietor 

Stylohyoid ligament and superior 
(greater) and inferior (lesser) horns of 
hyoid bone 

Pharyngeal raphe 

Pharyngeal and superior laryngeal branehes 
of vagus (CN X) through pharyngeal plexus 

eonstriet wall of pharynx 
during swallowing 

Inferior pharyngeal 
eonstrietor 

Oblique line of thyroid eartilage 




Thyropharyngeos 





Grieopharyngeos 

(see Fig. 8.20B) 

Side of erieoid eartilage 

eontralateral side of erieoid eartilage 

Pharyngeal and superior laryngeal branehes 
of vagus (CN X) through pharyngeal plexus + 
external laryngeal plexus 

Serves as superior esopha- 
geal sphineter 

Palatopharyngeos 

(see Fig. 8.31 B) 

Hard palate and palatine aponeurosis 

Posterior border of lamina of thyroid earti- 
lage and side of pharynx and esophagus 

Pharyngeal and superior laryngeal branehes 

Elevate pharynx and larynx 
during swallowing and 
speaking 

Salpingopharyngens 

(see Fig. 8.33B) 

Cartilaginous part of pharyngotympanie 
tube 

Blends with palatopharyngeus 

of vagus (CN X) through pharyngeal plexus 

Stylopharyngeos 

Styloid proeess of temporal bone 

Posterior and superior borders of thyroid 
eartilage with palatopharyngeus 

Glossopharyngeal nerve (CN IX) 
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Maxillary artery 


Tensor veli palatini 


pterygoid plate 


Pterygomaxillary 

fissore 


Mandibolar nerve (V3) 


Middle meningeal artery 


Levator veli palatini 


Snperior pharyngeal eonstrietor 


Glossopharyngeal nerve (CN IX) 


Hypoglossal nerve (CN XII) 


Boeeinator 


Right reenrrent 
laryngeal nerve 



Pterygomandibolar raphe 


Middle pharyngeal eonstrietor 

Digastrie tendon 

Greater horn of hyoid bone 

Vagus nerve (CN X) 

Internal braneh of 
soperior laryngeal nerve 

Inferior pharyngeal 

eonstrietor 

External braneh of 
superior laryngeal nerve 


Lingual nerve 


Mylohyoid 


Thyrohyoid membrane 

Lamina of thyroid 


erieoid eartilage 


B. Lateral View 



EXTERNAL PHARYNX—LATERAL VIEVVS (CONTINUED) 



Pterygomandibular raphe 
Superior pharyngeal eonstrietor 


Middle pharyngeal eonstrietor 


Thyropharyngeus 


Cricopharyngeus 


Inferior 

pharyngeal 

eonstrietor 


B. Disseetion. C. and D. Observe that there are gaps in the pharyngeai muscuiature (1 -4 in D) aiiow- 

ing the entry of structures: 

1. Superior to the superior eonstrietor muscie: ievator veii paiatini muscie and pharyngotympanie 
(auditory) tube (see Fig. 8.33B) 

2. Between the superior and middie eonstrietors: styiopharyngeus muscie, CN iX, and styiohyoid 
iigament 

3. Between the middie and inferior eonstrietors: internai braneh of superior iaryngeai nerve and 
snperior iaryngeai artery and nerve (not shown) 

4. Inferior to the inferior eonstrietor muscie: recurrent iaryngeai nerve 


e. Lateral View 



























PHARYNX 


Ghoana (posterìor nasal apertnre) 


Posterior lip of opening 
pharyngotympanie 


Pharyngeal 


Salpingopharyngeal 


Terminal sulcus 


Lateral glosso-epiglottie fold 


Ary-epiglottie fold 


Piriform reeess 


Thyroid gland 


palate 


Epiglottis 



Nasal septum 


Foramen cecum 

1/3 of tongne observed 
isthmns of fanees 


Inlet of larynx (adítns to larynx) 


Interarytenoid noteh 


membrane eovering erieoid eartilage 


A. Posterior Víew 



INTERNAL PHARYNXI 


A. Disseetion. The posterior waii of the pharynx has been spiit in the midiine 
and the haives retraeted iateraiiy to reveai the internai aspeet ot the anterior 
waii of the pharynx, oeeopied by eommonieations that define three parts of 
the pharynx: (1) the nasai part (nasopharynx), soperiorto the ievei of the soft 
paiate, eommonieates anterioriy throogh the ehoanae with the nasai eavi- 
ties; (2) the orai part (oropharynx), between the soft paiate and the epigiottis. 


eommonieates anterioriy throogh the isthmos of the faoees with the orai 
eavity; and (3) the iaryngeai part (iaryngopharynx), posterior to the iarynx, 
eommonieates with the vestiboie of the iarynx throogh the iniet of (aditos 
to) the iarynx. The pharynx extends from the eraniai base to the inferior 
border of the erieoid eartiiage. inferioriy, it is narrowed by the eneireiing 
erieopharyngeos. 
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1 . - 


Internal jugular vein 


Spinal aeeessory nerve (CN XI) 


Sternoeleidomastoid 


Levator velì 


Palatopharyngeos 


Musculus uvulae 



Pharyngobasilar faseia 
(wall of pharyngeal reeess) 


Salpingopharyngeus 


Superior pharyngeal eonstrietor 


Posterior belly of digastrie 


-epiglottie fold 



INTERNAL PHARYNKII 


B. lllustration. The posterior waii of the pharynx has been spiit in the midiine 
and refieeted iateraiiy as in A; then, the mucous membrane was removed 
to expose the nnderiying muscuiature. The muscies of the soft paiate, phar- 
ynx, and iarynx work together during swaiiowing, eievating the soft paiate, 
narrowing the pharyngeai isthmns (passageway between the nasai and orai 
parts of the pharynx) and iaryngeai iniet, retraeting the epigiottis, and eiosing 


the giottis, to keep food and drink out of the nasopharynx and iarynx as they 
pass from orai eavity to esophagns. At other times, as when biowing one’s 
nose, the paiatopharyngeus muscies, partiaiiy eneireiing the opening to the 
orai eavity, eonstriet this opening and depress the soft paiate, working with 
piaeement and expansion of the posterior tongue to direet expired air through 
the nasai eavity. 
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ISTHMUS OF FAUCES 



Hard palate 


Soft palate 


Palatoglossal areh 


Palatopharyngeal areh 


Palatine tonsil in 
tonsillar sinus 


Uvula 


Dorsum of tongue 


A. Anterior View 


Palatine glands 



Greater palatine artery 


Greater palatine nerve 


Aponeurosis of tensor 
veli palatini 


Lesser palatine artery 
and nerve 


Palatopharyngeus 


Palatoglossus 


Buccinator 


Pterygomandibular 



Musculus uvulae Palatine tonsil 


Superior pharyngeal eonstrietor 



SP Softpalate 
U Uvula 


Palatopharyngeal 


Palatoglossal areh 


Palatine tonsil 


Oropharynx 


(posterior wall) 
Dorsum of tongue 



B. Adult 


e. Young ehild 



SURFACE ANATOMY OFISTHMUS OFTHE FAUCES (OROPHARYNGEALISTHMUS) 


A. Oral eavity and isthmns demonstrating the sinns (bed) of the tonsils. B. and 
e. Tonsillar sinoses with palatine tonsils in situ, and oropharynx in adult (B) 
and young ehild (C). 

• The fauces (throat), the passage from the mouth to the pharynx, is bounded 
superiorly by the soft palate, inferiorly by the root (base) of the tongue, and 
laterally by the palatoglossal and palatopharyngeal arehes. 

• The palatine tonsils are loeated between the palatoglossal and palatopha- 
ryngeal arehes, formed by mucosa overlying the similarly named muscles; 


the arehes form the boondaries, and the superior pharyngeal eonstrietor 
the floor, of the tonsillar sinuses. 

• Normal palatine tonsils. In the adult the palatine tonsils are normally 
involuted, with iittie gianduiar tissue in the tonsiiiar sinuses (B). in eontrast 
in young ehiidren the paiatine tonsiis are iarge reiative to the aduit, sinee 
most of the deveiopment of the iymphoid system occurs prior to puberty. 
Despite their iarge size, as iong as the tonsiis are not infiamed and not 
interfering with swaiiowing/breathing they are eonsidered normai. 
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Nasopalatine nerve 


Greater palatine nerve 


Lesser palatine nerve 


Palatine aponeurosis 


A. Inferìor View 



Tensor veli 
Pterygoid 


Tonsil 


Palatopharyngens 


■Transverse ridges 


Palatine glands 


Palatoglossal areh 
Palatine tonsil 

Palatopharyngeal areh 


Semilunar fold 


Anterior border 


Triangular fold 


B. Medial View 





Superior pole 



Membranous lateral wall 
of pharyngotympanie tube 


Intratonsillar eleft 


Orifiees of erypts 


Inferior pole 



e. Medial View of Right Half of Head 


eartilage of 

pharyngotympanie tube 


Levator veli palatini 


Tensor veli palatini 


Salpingopharyngeus 


Superior pole 

Tonsillar braneh of 
aseending palatine 
artery 


Tonsillar braneh 
of faeial artery 

Inferior pole 

Ligature retraeting 
palatine tonsil 



PALATINE TONSIL 


A. Left side: Palatine tonsil in situ and glands of palatine mucosa. Right side: 
Palatine mucosa and tonsils removed demonstrating palatine nerves and mus- 
eles. B. Isolated palatine tonsil. C. Tonsilleetomy. The procedure involves 
removal of the tonsil and the faseial sheet eovering the tonsillar sinus. 
Because of the rieh blood supply of the tonsil, bleeding eommonly arises 


from the large external palatine vein or less eommonly from the tonsillar 
artery or other arterial tvvigs. The glossopharyngeal nerve aeeompanies 
the tonsillar artery on the lateral wall of the pharynx and is vulnerable to 
injury because this wall is thin. The internal earotid artery is espeeially 
vulnerable when it is tortuous, as it lies direetly lateral to the tonsil. 



































ISTHMUS OF FAUCES 



Middle nasal eoneha 


Inferior nasal eoneha 


Opening of 
pharyngotympanie tube 


Palatine bone 
(bony palate) 


Palatine glands 


Palatoglossal 

areh 


Tonsillar fossa 


Dorsum of tongue 


Pharyngeal tonsil 


Torus tubarius 



Torus levatorius (ridge of levator veli palatini) 
Pharyngeal reeess 


Salpingopharyngeal fold 


Soft palate 


Uvula 


Palatopharyngeal areh 


Vallate papillae 


Lingual follieles 


Epiglottis 


A. Medial View of Right Half of Head 



Middle nasal eoneha 


Inferior nasal eoneha 

Palatine bone 


Dorsum of tongue 


Palatoglossal areh 


Area of 

disseetion in A. 



SERIAL DISSEGTION OFISTHMUS OF FAUCES AND LATERAL WALL 
OF NASOPHARYNXI 


• The pharyngeal opening of the pharyngotympanie tube is loeated approximately 1 em pos- 
terior to the inferior eoneha. 

• The numerous pinpoint oritiees of the ducts of the mucous glands ean be seen in the 
mucosa of the torus. 

• The pharyngeal tonsil lies in the mucous membrane of the roof and posterior wall of the 
nasopharynx. 

• The palatine glands lie in the sott palate. 

• The palatine tonsil lies in the tonsillar sinus between the palatoglossal and palatopharyngeal 
arehes. 

• Eaeh lingual folliele has the duct of a mucous gland opening onto its surface; eolleetively, the 
follieles are known as the lingual tonsil. 
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Opening of pharyngotympanie 


Tensor veli palatini 


Aseending palatine 
braneh of faeial artery 


Palatoglossos 


External palatine (paratonsillar) vein 


Tonsillar braneh of faeial artery 


Tongue retraeted 


B. Medial View of Right Half of 



Basilar part of oeeipital bone (basi-occiput) 


Gartilage of pharyngotympanie tube 


Pharyngobasilar faseia 


Levator veli palatini 


Salpingopharyngeus 


Musculus uvulae 


Soperior pharyngeal eonstrietor 


Axis (C2) 


Palatopharyngeus 


Middle pharyngeal eonstrietor 


Vertebral body C3 



8.36 


SERIAL DISSECTION OF ISTHMUS OF FAUCES AND LATERAL WALL OF 
NASOPHARYNXII 


Muscles underlying tonsillar sinus and wall of nasopharynx. The palatine and pharyngeal tonsils and 
mucous membrane have been removed. The pharyngobasilar faseia, which attaehes the pharynx to the 
basilar part of the oeeipital bone was also removed, except at the superior, arehed border of the superior 
pharyngeal eonstrietor. 














































ISTHMUS OF FAUCES 


Tonsillar braneh of faeial artery 


Styloglossus 


Glossopharyngeal nerve (CN IX) 


Hyoglossus 


Stylohyoid ligament 


Middle pharyngeal eonstrietor 


e. Medial View of Right Half of Head 



Superior pharyngeal eonstrietor 


Palatopharyngeus 
Axis (C2) 

External palatine (paratonsillar) vein 

Snbmandibnlar gland 

■Vertebral body (C3) 

Stylopharyngens 


Epiglottis 



Area of 

disseetion in C 


8.36 


SERIAL DISSEGTION OFISTHMUS OF FAUCES AND LATERAL WALL OF 
NASOPHARYNKIII 


Neurovascular structures of tonsillar sinus and longitudinal muscles of the pharynx. 

In this deeper disseetion, the tongue was pulled anteriorly, and the inferior part of the origin of the 
superior pharyngeal eonstrietor muscle was cut away. 

The glossopharyngeal nerve passes to the posterior one third of the tongue and lies anterior to the 
stylopharyngeus muscle. 

The tonsillar braneh of fhe faeial artery sends a braneh (cut short here) to aeeompany the glosso- 
pharyngeal nerve to the tongue; the submandibular gland is seen lateral to the artery and external 
palatine (paratonsillar) vein. 
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Tensor veli palatini 


Pterygoid hamulus 


Buccinator 


Pterygomandibular raphe 


3rd molar tooth 


Mandible 


Lingual nerve (CN V 3 ) 

Mylohyoid 


Submandibular duct 


D. Medial View of Right Half of Head 



Tensor veli paiatini 


Basilar part of oeeipital bone 


Sublingual gland 


Hypoglossal nerve (CN XII) 


Ghorda tympani (CN VII) 
Lingual nerve (CN V3) 


Medial pterygoid 


Superior pharyngeal eonstrietor 


Odontoid proeess (dens) 


Aseending palatine artery 


Styloid proeess 


Axis (C2) 


Faeiai artery 


Posterior belly of digastrie 


Middle pharyngeal eonstrietor 


Vertebrai body C3 


Lesser horn of hyoid 


Greater horn of hyoid 


Lingual artery 


Stylohyoid ligament 


Area of 

disseetion in D 





8.36 


SERIAL DISSECTION OF ISTHMUS OF FAUCES AND LATERAL WALL OF 
NASOPHARYNXIV 


The superior pharyngeal eonstrietor muscle arises from (1) the pterygomandibular raphe, which unites 
it to the buccinator muscle; (2) the bones at eaeh end of the raphe, the hamulus of the medial pterygoid 
plate superiorly and the mandible inferiorly; and (3) the root (posterior part) of the tongue. 

The middle pharyngeal eonstrietor muscle arises from the angle formed by the greater and lesser horns 
of the hyoid bone and from the stylohyoid ligament; in this speeimen, the styloid proeess is long and, 
therefore, a lateral relation of the tonsil. 

The lingual nerve is joined by the ehorda tympani, disappears at the posterior border of the medial 
pterygoid muscle, and reappears at the anterior border to follow the mandible. 






















LARYNX 



Epiglottis 


Body of hyoid 


Laryngeal 

prominenee 


Median 


erieothyroid 

ligament 



Toberele of 
erieoid eartilage 


A. Anterìor View 


Greater horn of 
hyoid bone 


Epiglottìs 


Greater horn of hyoid 


Tritieeal eartilage 



Thyrohyoid membrane 


Thyroid eartilage 


Lamina of 
thyroid eartilage 


Thyroid 

eartilage 


Grieoid eartilage 


Soperior horn 
Superiortubercle 


Oblique line 


erieoíd 

eartílage 




Inferior tubercle 


Inferior horn 


Capsule of 
erieothyroid joint 


Lamina 
Lateral tubercle 


B. Lateral View 


Lesser horn of hyoid 


Body of hyoid 
Fat body 


Thyrohyoid 

membrane 


Lamina of 
thyroid eartilage 


Laryngeal 

prominenee 


Median erieothyroid 
ligament 


Areh of erieoid 
eartilage 


erieotraeheal ligament 


Traeheal 

eartilage 


Thyroid 

eartilage 


Arytenoid 

eartilage 


Grieoid 

eartilage 


e. Anterior Víew 


Epiglottis 



G —Tritieeal eartilage 


Superior horn 


Laryngeal 

prominenee 


Lamina 


Inferior tubercle 


Inferior horn 


Corniculate eartilage 


Voeal proeess 
Muscular proeess 


Arytenoid articular surface 


Lamina 


POSTERIOR 


Q —Tritieeal eartilage 


Thyroid 

eartilage 


Superior horn 



Epiglottís 


ANTERIOR 


Stalk 


Oblique line 



Cuneiform 

eartilage 


Arytenoíd 


eartilage 


erieoid 

eartilage 


D. Lateral View 


Laryngeal 

prominenee 


Lamina 


Inferior tubercle 


Inferior horn 



Corniculate eartilage 


Muscular proeess 


Voeal proeess 




Arytenoid articular surface 


Thyroid articular surface 


Areh 


Lamina 


8.37 


eARTILAGES OF LARYNGEAL SKELETON 
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Body of hyoid bone 


Epiglottie eartilage 


Greater horn 
of hyoid bone 


Tritieeal eartilage 

Snperior horn 
of thyroid eartilage 


Cuneiform 

eartilage 


Corniculate 

eartilage 


Arytenoid 

eartilage 


Inferior horn of 
thyroid eartilage 


eeratoerieoid 
(unusual band of muscle) 



Lesser horn 


Thyrohyoid 

membrane 


Greater horn 


Lateral 

glosso-epiglottie fold 


Quadrangular 

membrane 



Hyo-epiglottie ligament 


Median 

glosso-epiglottie fold 


Epiglottis 


F. Soperior View 


Lamina of 

thyroid eartilage 


Epiglottie eartilage 


Posterior 

surface 


Capsule of 


Muscular 

proeess 


erieo-arytenoid joint 
Lamina of erieoid eartilage 


Postero- 
superior 
Antero- 
inferior 


erieothyroid 

ligaments 


Thyroid eartilage 


Thyro-epiglottie ligament 


Areh of erieoid eartilage 


erieotraeheal 

ligament 


Rima glottidis 


Arytenoid eartilage: 








E. Posterior View 


Posterior 
free ends of 
traeheal rings 


Voeal proeess 


Apex- 

Muscular proeess 




G. Snperior View 



Median erieothyroid 
ligament 


Voeal ligament 


erieovoeal 


ligament 


Conus 

elasticus 


Corniculate 

eartilage 

Capsule of 
erieo-arytenoid 



Grieoid eartilage 



eARTILAGES OFTHE LARYNGEAL SKELETON (CONTINUED) 


A., B. and E. Articulated laryngeal skeleton. C. and D. eartilages disarticulated 
and separated. F. Epiglottis and hyo-epiglottie ligament. G. Conus elasticus 
and rima glottidis. 

• The larynx extends vertieally from the tip of the epiglottis to the inferior 
border of the erieoid eartilage. The hyoid bone is generally not regarded as 
part of the larynx. 

• The erieoid eartilage is the only eartilage that totally eneireles the airvvay. 

• The rima glottidis is the aperture betvveen the voeal folds. During normal 
respiration, it is narrovv and vvedge shaped; during foreed respiration, it is 
wide. Variations in the tension and length of the voeal folds, in the width 


of the rima glottidis, and in the intensity of the expiratory effort produce 
ehanges in the piteh of the voiee. 

• Laryngeal fraetnres may result from blows reeeived in sports such 
as kickboxing and hoekey or from eompression by a shoulder strap 
during an automobile aeeident. Laryngeai fractures produce sub- 
mucous hemorrhage and edema, respiratory obstruction, hoarse- 
ness, and sometimes a temporary inabiiity to speak. The thyroid, 
erieoid, and most of the arytenoid eartiiages often ossify as age 
advanees, eommeneing at approximateiy 25 years of age in the thy- 
roid eartiiage. 
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LARYNX 



Greater horn of hyoid bone 
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EXTERNAL LARYNX AND LARYNGEAL NERVES 


A. Posterior aspeet. 

• The internal braneh of the soperior laryngeal nerve innervates the mucous 
membrane superior to the voeal folds, and the external laryngeal braneh 
supplies the inferior pharyngeal eonstrietor and erieothyroid muscles. 

• The recurrent laryngeal nerve supplies the esophagus, traehea, and 
inferior pharyngeal eonstrietor muscle. It supplies sensory innervation 
inferior to the voeal folds and motor innervation to the intrinsie muscles 
of the larynx, except the erieothyroid. 

B. Laryngoeele. A laryngoeele (enlarged laryngeal saccule) projeets 
through the thyrohyoid membrane and communicates with the larynx 
through the ventriele. This air sae ean form a bulge in the neek, espe- 
eially on coughing.The inferior laryngeal nerves are vulnerable to injury 
during operations in the anterior triangles of the neek. Injury of the 
inferior laryngeal nerve results in paralysis of the voeal fold. The voiee 
is initially poor because the paralyzed fold eannot adduct to meet the 
normal voeal fold. In a bilateral paralysis, the voiee is almost absent. 
Injury to the external braneh of the superior laryngeal nerve results 
in a voiee that is monotonous in eharaeter because the erieothyroid 
muscle is unable to vary the tension of the voeal fold. Hoarseness is the 
most eommon symptom of serious disorders of the larynx. 
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INTERNAL LARYNX 


Ary-epiglottie fold 


Cuneiform tubercle 


A. The posterior wall of the larynx is spiit in the median piane (see 
Fig. 8.29A), and the two sides heid apart. On the ieft side of the 
speeimen, the mucous membrane, which is the innermost eoat of 
the iarynx, is intaet; on the right side of the speeimen, the mucous 
and submucous eoats are peeied off, and the next eoat, eonsisting 
of eartiiages, iigaments, and fibro-eiastie membrane, is uncovered. 

B. Interior of the iarynx superior to the voeai foids. The iarynx is 
seetioned near the median piane to reveai the interior of its ieft side. 
inferior to this ievei, the right side of the intaet iarynx is disseeted. 

The three eompartments of the iarynx are (1) the superior eom- 
partment of the vestibuie, superior to the ievei of the vestibuiar 
foids (faise eords); (2) the middie, between the ieveis of the ves- 
tibuiar and voeai foids; and (3) the inferior, or infragiottie, eavity, 
inferior to the ievei of the voeai foids. 

The quadranguiar membrane underiies the ary-epigiottie foid 
superioriy and is thiekened inferioriy to form the vestibuiar iiga- 
ment. The erieothyroid iigament (conus eiasticus) begins inferi- 
oriy as the strong median erieothyroid iigament and is thiekened 
superioriy as the voeai iigament. The iaterai reeess between the 
voeai and vestibuiar iigaments, iined with mucous membrane, is 
the ventrieie. 
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B. Lateral View After Removal of the Right Thyroid Gartilage 
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MUSCLES OF LARYNX 
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TABLE 8.10 MUSCLES OF LARYNX 


Muscle 

Origin 

Insertion 

Innervation 

Main Aetion(s) 

Grieothyroid 

Anterolateral part of erieoid eartilage 

Inferior margin and inferior horn of 
thyroid eartilage 

External braneh of superior 
laryngeal nerve (CN X) 

Tenses voeal fold 

Posterior erieoarytenoid 

Posterior surface of laminae of erieoid eartilage 

Muscular proeess of arytenoid 


Abducts voeal fold 

Lateral erieoarytenoid 

Areh of erieoid eartilage 

eartilage 


Adducts voeal fold 

Thyroarytenoid^ 

Posterior surface of thyroid eartilage 

' 

Recurrent laryngeal nerve 
(CNX) 

Relaxes voeal fold 

Transverse and oblique 
arytenoids^ 

One arytenoid eartilage 

Opposite arytenoid eartilage 

eiose inlet of larynx by approximating 
arytenoid eartilages 

Voealis^ 

Angle betvveen laminae of thyroid eartilage 

Voeal ligament, betvveen origin and 
voeal proeess of arytenoid eartilage 


Alters voeal fold during phonation 


^Superior fibers of the thyroarytenoid muscie pass into the aryepigiottie foid, and some of them reaeh the epigiottie eartiiage. These fibers eonstiMe the thyroepigiottie muscle, which widens the iniet of the iarynx. 
^Some fibers of the oblique arytenoid muscie continue as the aryepiglottie muscle. 

'This siender muscuiar siip is derived from inferior deeper fibers of the thyroarytenoid muscle. 
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MUSCLES OF LARYNX (eONTINOED) 











































LARYNX 
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A. Laryngoseopie Examination 
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ANTERIOR 
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e. Goronal MRI 
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LARYNGOSeOPie EKAMINATION AND MRIIMAGING OF LARYNX 


A. Laryngoseopie examination. Laryngoseopy is the proeedore used to 
examine the interior of the iarynx. The iarynx may be examined visuaiiy 
by indireet iaryngoseopy using a iaryngeai mirror or it may be vievved by 
direet iaryngoseopy using a tubuiar and endoseopie instrnment, a iaryn- 
goseope. The vestibuiar and voeai foids ean be observed. B. Voeal folds 
and rima glottidis. The inlet, or aditus, to the larynx is bounded anteriorly by 
the epiglottis; posteriorly by the arytenoid eartilages, the corniculate earti- 
lages that eap them, and the interarytenoid fold that unites them; and on 
eaeh side by the ary-epiglottie fold, vvhieh eontains the superior end of the 
cuneiform eartilage. The voeal apparatus of the larynx, the glottis, includes 
the voeal folds, voeal proeesses of the arytenoid eartilages and the rima 
glottidis, the aperture betvveen the voeal folds. C. Goronal MRI. D. Goronal 
seetion. Numbers in parentheses on diagram refer to numbered structures 
on MRI. 


A foreign objeet, such as a pieee of steak, may aeeidentaiiy aspirate 
through the iaryngeai iniet into the vestibuie of the iarynx, vvhere it 
beeomes trapped superior to the vestibuiar foids. When a foreign objeet 
enters the vestibuie, the iaryngeai muscies go into spasm, tensing the 
voeai foids. The rima giottidis eioses and no air enters the traehea. 
Asphyxiation occurs, and the person vviii die in approximateiy 5 minutes 
from iaek of oxygen if the obstruction is not removed. Emergeney therapy 
must be given to open the airvvay. The procedure used depends on the 
eondition of the patient, the faeiiities avaiiabie, and the experience of the 
person giving first aid. Because the iungs stiii eontain air, sudden eom- 
pression of the abdomen (Heimlieh manenver) causes the diaphragm 
to eievate and eompress the iungs, expeiiing air from the traehea into the 
iarynx. This maneuver may disiodge the food or other materiai from the 
iarynx. 
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LYMPHATie DRAINAGE OFTHYROID GLAND, LARYNX, ANDTRAGHEA 


Radieal neek disseetions are performed when eaneer invades the lym- 
phaties. During the procedure, the deep eervieal lymph nodes and the tis- 
sues around them are removed as eompletely as possible. Although major 


arteries, the braehial plexus, CN X, and the phrenie nerve are preserved, 
most cutaneous branehes of the eervieal plexus are removed. The aim of 
the disseetion is to remove all tissue that eontains lymph nodes in one pieee. 
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SYMPATHETICTRUNKAND SYMPATHETie 
PERIARTERIAL PLEXUS 


A lesion of a sympathetie trunk in the neek results in a sympathetie 
disturbance ealled Horner syndrome, which is eharaeterized by the 
following: 

• Pupillary eonstrietion resulting from paralysis of the dilator pupillae 
muscle. 

• Rosis (drooping of the superior eyelid), resulting from paralysis of 
the smooth (tarsal) muscle intermingled with striated muscle of the 
levator palpebrae superioris. 

• Sinking in of the eyeball (enophthalmos), possibly caused by paralysis 
of smooth (orbitalis) muscle in the floor of the orbit. 

• Vasodilation and absenee of sweating on the faee and neek (anhydro- 
sis), caused by a laek of sympathetie (vasoeonstrietive) nerve supply 
to the blood vessels and sweat glands. 
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TRANSVERSE MRIs OF NECK 


The orientation figore indieates the vertebrai ievei of the MRi seetions. 
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TRANSVERSE ANATOMieAL SECTI0NS OF NECK 
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A. Medìan Seetìon 
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(1) The bolus of food ìs squeezed to the 
baek of the mouth by pushing 
the tongue against the palate. 


(2) The nasopharynx is sealed off, and 
the larynx is elevated, enlarging 
the pharynx to reeeive food. 
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B. Medìan MRI Sean 
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(3) The pharyngeal sphíneters eontraet 
sequentially, squeezíng food into the 
esophagus. The epiglottís defleets the 
bolus from but does not elose the inlet 

to the iarynx and traehia. 


(4) The bolus of food moves down the 
esophagus by perístaltie eontraetions. 



MEDIAN SEGTION AND MRI SCAN OF HEAD AND NECK 


A. Median anatomieal seetion. B. Median MRI sean. C. Swallowing. 
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Anterìor Vìew 


Key 

AR Areh of aorta 

BA Basilar artery 

BT Braehioeephalie trunk 
ECA External earotid artery 
ICA Internal earotid artery 
LC Left eommon earotid artery 
LS Left subclavian artery 

RC Right eommon earotid artery 

RS Right subclavian artery 
VA Vertebral artery 



DOPPLER US eOLOR FLOW STUDY OF CAROTID ARTERY 


mtrasonography is a useful diagnostie imaging technique for studying sott 
tissues of the neek. Uitrasound provides images ot many abnormai eonditions 
noninvasiveiy, at reiativeiy iow eost, and with minimai diseomfort. Uitrasound is 
usefui for distinguishing soiid trom eystie masses, for exampie, which may be 
difficuit to determine during physieai examination. Vaseoiar imaging of arteries 
and veins of the neek is possibie using intravascuiar uitrasonography. The images 
are produced by piaeing the transducer over the biood vessei. Doppier uitrasound 
techniques heip evaiuate biood fiow through a vessei (e.g., for deteeting stenosis 
[narrowing] of a earotid artery). 
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OVERVIEVV OF ORANIAL NERVES 
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eRANIAL NERVES IN RELATION TO THE BASE OF THE BRAIN 


Granial nerves are nerves that exit from the eranial eavity throogh openings in the eraniom. There are 12 pairs 
of eranial nerves that are named and nombered in rostroeandal segoenee of their soperfieial origins from the 
brain, brainstem, and soperior spinal eord. The olfaetory nerves (CNI, not shown) end in the olfaetory bulb. The 
entire origin of the spinal aeeessory nerve (CN XI) from the spinal eord is not included here; it extends inferiorly 
as far as the C6 spinal eord segment. 
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Oculomotor nerve (CN 

(refleeted anteriorly) 

Anterior elinoid proeess 



Troehlear nerve (CN IV) 


Abducent nerve (CN VI) 


Cavernous sinus 


Superior petrosal sinus 


Abducent nerve (CN VI) 
Intermediate nerve (CN VII) 


Hypoglossal nerve (CN XII) 


Sigmoid sinus 


Spinal eord 


Oeeipital sinus 


POSTERIOR 



GRANIAL NERVESIN RELATION TO THEINTERNAL ASPEGT OFTHE GRANIAL BASE 


The venous sineses have been opened on the right side. The ophthaimie division of the trigeminai nerve (CN 
V^) and the troehiear (CN iV) and ocuiomotor (CN iii) nerves have been disseeted from the iaterai waii of the 
eavernons sinus. Aithough there are no sympathetie fibers in eraniai nerves as they ieave the brain, postsyn- 
aptie sympathetie nerve fibers “hiteh-hike” onto branehes of eraniai nerves having fraveied fo fhe region via 
major biood vesseis. 
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OVERVIEVV OF ORANIAL NERVES 


Troehlear—CN IV 
Motor: superior oblique 


muscle of eye 


Oeolomotor—CN III 

Motor: eiliary muscles, 
sphineter of pupil, all 
extrinsic muscles of eye 
except those listed for 
CN IV and VI 


Optie—CN II 
Sensory: vision 


eranial nerve fibers 

Motor (efferent) 
Sensory (afferent) 


Faeial—CN VII 
Primary root 

Motor: muscles of faeial 
expression and 3 other 
muscles (see table 9.1) 


Motor: lateral rectus 
muscle of eye 


Hypoglossal—CN XII 

Motor: all intrinsie and 
extrinsic muscles of tongue 
(excluding palatoglossus— 
a palatine muscle) 


Spinal aeeessory—CN XI 
Motor: sternoeleidomastoid 


and trapezius 


eolie flexure 

Sensory : pharynx, larynx; 
reflex sensory from traeheo- 
bronehial tree, lungs, heart, 
Gl traet to left eolie flexure; 
taste to epiglottis, palate 



Motor: stylopharyngeus, 
parotid gland 

Sensory: pharynx, tonsillar 
sinus, pharyngotympanie 
tube, middle ear eavity; 
taste to posteriorthird of 
tongue 


9.3 


SUMMARY OF CRANIAL NERVES 
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TABLE 9.1 SUMMARY OF ORANIAL NERVES 


Nerve 

eomponents 

Loeatìon of Nerve Cell Bodìes 

Granìal Exít 

Fnnetíon 

Olfaetory (CN 1) 

Speeial sensory 

Olfaetory epithelium (olfaetory eells) 

Foramina in eribriform 
plate of ethmoid bone 

Smell from nasal mucosa of roof of eaeh nasal eavity, superior 
sides of nasal septum and superior eoneha 

Optie (CN II) 

Speeial sensory 

Retina (ganglion eells) 

Optie eanal 

Vision from retina 

Oculomotor (CN III) 

Somatie motor 

Midbrain (nucleus of CN III) 


Motor to superior, inferior, and medial rectus, inferior oblique, and 
levator palpebrae superioris that raise upper eyelid and direet gaze 
superiorly, inferiorly, and medially 


Viseeral motor 

Presynaptie: midbrain (Edinger-Westphal 
nucleus); Postsynaptie: eiliary ganglion 

Superior orbital fissure 

Parasympathetie innervation to sphineter pupillae and eiliary 
muscles that eonstriet pupil and aeeommodate lens of eye 

Troehlear (CN IV) 

Somatie motor 

Midbrain (nucleus of CN IV) 

Motor to superior oblique that assists in direeting gaze 
inferolaterally 

Trigeminal (CN V) 

Ophthalmie division 
(CN ) 

Somatie (general) 
sensory 

Trigeminal ganglion 

Synapse: sensory nucleus of CN V 


Sensation from eornea, skin of forehead, sealp, eyelids, nose, and 
mucosa of nasal eavity and paranasal sinuses 

Maxillary division (CN V^) 



Foramen rotundum 

Sensation from skin of faee over maxilla including upper lip, maxil- 
lary teeth, mucosa of nose, maxillary sinuses, and palate 

Mandíbular division 
(CN V^) 

Somatie (branehial) 
motor 

Pons (motor nucleus of CN V) 

Foramen ovale 

Sensation from the skin over mandible, including lovver lip and side 
of head, mandibularteeth, temporomandibular joint, and mucosa of 
mouth and anterior two thirds of tongue 





Motor to muscles of mastieation, mylohyoid, anterior belly of 
digastrie, tensor veli palatini, and tensor tympani 

Abducent (CN VI) 

Somatie motor 

Pons (nucleus of CN VI) 

Superior orbital fissure 

' 

Motor to lateral rectus to direet gaze laterally 

Faeial (CN VII) 

Somatie (branehial) 
motor 

Pons (motor nucleus of CN VII) 


Motor to muscles of faeial expression and sealp; also supplies 
stapedius of middle ear, stylohyoid, and posterior belly of digastrie 


Speeial sensory 

Geniculate ganglion 

Synapse: nuclei of solitary traet 

Internal acoustic 



General sensory 

Geniculate ganglion 

Synapse: sensory nucleus of CN V 

meatus, faeial eanal, 
and stylomastoid 

Taste from anterior two thirds of tongue, and palate 



foramen 

Sensation from skin of external acoustic meatus 


Viseeral motor 

Presynaptie: pons (superior salivatory 
nucleus); Postsynaptie: pterygopalatine 
ganglion and submandibular ganglion 


Parasympathetie innervation to submandibular and sublingual 
salivary glands, laerimal gland, and glands of nose and palate 

Vestibulocochlear (CN VIII) 
Vestibular 

Speeial sensory 

Vestibular ganglion 

Synapse: vestibular nuclei 

Internal acoustic 
meatus 

Vestibular sensation from semicircular ducts, utricle, and saccule 
related to position and movement of head 

eoehlear 

Speeial sensory 

Spiral ganglion Synapse: eoehlear nuclei 


Hearing from spiral organ 

Glossopharyngeal (CN IX) 

Somatie (branehial) 
motor 

Medulla (nucleus ambiguus) 


Motor to stylopharyngeus that assists with swallowing 


Viseeral motor 

Presynaptie: medulla (inferior salivatory 
nucleus); Postsynaptie: otie ganglion 


Parasympathetie innervation to parotid gland 


Viseeral sensory 

Inferior ganglion 


Viseeral sensation from parotid gland, earotid body and sinus. 


Speeial sensory 

Inferior ganglion 

Synapse: nuclei of solitary traet 


pharynx, and middle ear 



Taste from posterior third of tongue 


General sensory 1 

Superior ganglion 

Synapse: sensory nucleus of CN V 


Cutaneous sensation from external ear 

Vagus (CN X) 

Somatie (branehial) 
motor 

Medulla (nucleus ambiguus) 

Jugular foramen 

Motor to eonstrietor muscles of pharynx, intrinsie muscles of 
larynx, muscles of palate (except tensor veli palatini), and striated 
muscle in superior two thirds of esophagus 


Viseeral motor 

Presynaptie: medulla; Postsynaptie: 
neurons in, on, or near viseera 


Smooth muscle of traehea, bronehi, and digestive traet, eardiae 
muscle 


Viseeral sensory 

Inferior ganglion 

Synapse: nuclei of solitary traet 


Viseeral sensation from base of tongue, pharynx, larynx, traehea, 
bronehi, heart, esophagus, stomaeh, and intestine 


Speeial sensory 

Inferior ganglion 

Synapse: nuclei of solitary traet 




Somatie (general) 

Superior ganglion 


Taste from epiglottis and palate 


sensory 

Synapse: sensory nucleus of 
trigeminal nerve 


Sensation from auricle, external acoustic meatus, and dura mater 
of posterior eranial fossa 

Spinal aeeessory nerve (CN XI) 

- 1 

Somatie motor 

eervieal spinal eord 


Motor to sternoeleidomastoid and trapezius 

Hypoglossal (CN XII) 

Somatie motor 

Medulla (Nucleus of CN XII) 

Hypoglossal eanal 

Motor to muscles of tongue (except palatoglossus) 












































































































































GRANIAL NERVE NUCLEI 



Edinger-Westphal nucleus 
of oculomotor nerve (CN 


Superior colliculus (midbrain) 


Nucleus of oculomotor nerve (CN 


Nucleus of troehlear nerve (CN IV) 


Motor nucleus of trigeminal nerve (CN V) 


Nucleus of abducent nerve (CN VI) 


Motor nucleus of faeial nerve (CN VII) 


Superior salivatory nucleus (CN VII) 


Sulcus limitans (on floor of fourth ventriele) 


Inferior salivatory nucleus (CN IX) 


Motor Nuclei: 





Somatie motor (including 
Branehial motor) 

Viseeral motor 
(Parasympathetie) 



■ Meseneephalie nucleus of trigeminal nerve (CN V) 


Prineipal sensory nucleus of trigeminal nerve (CN V) 


Middle eerebellar peduncle 


Vestibular nuclei (CN VIII) 


eoehlear nuclei (CN VIII) 


Gustatory nucleus 


Nucleus ambiguus (CNs IX, X) 


eardiorespiratory nucleus 


Nuclei of solitary traet 
(CNs VII, IX, andX) 


Posterior (motor) nucleus of vagus nerve (CN X) 


Spinal nucleus of trigeminal nerve (CN V) 


Nucleus of hypoglossal nerve (CN XII) 


Sensory nucleus of CN V 


Fasciculus graeilis 
of medulla oblongata 


Sensory Nuclei: 


Nucleus of 
aeeessory nerve (CN XI) 



Somatie (general) sensory 
Speeial sensory 
Viseeral sensory 


A. Posterior (Dorsal) Víew 



The fibers of the eranial nerves are eonneeted to nnelei (gronps of nerve eell bodies in the eentral nervons 
system), in which afferent (sensory) fibers terminate and from which efferent (motor) fibers ohginate. Nnelei 
of eommon fnnetional types (motor, sensory, parasympathetie, and speeial sensory nnelei) have a generally 
eolnmnar plaeement within the brainstem, with the sulcus limitans demareating motor and sensory columns. 

Somatie motor: motorfibers innervating voluntary (sthated muscle). For the muscles derived from the embry- 
onie pharyngeal arehes, their somatie motor innervation ean be referred to more speeifieally as branehial motor. 
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Red nucleus 


Oculomotor nerve (CN 


Trigeminal ganglion 


Trigeminal nerve 

(CNV) 


Sensory 


Motor 


Motor nucleus of 


Superior salivatory nucleus (CN VII) 


Motor Nuclei: 





Somatie motor (including 
Branehial motor) 

Viseeral motor 
(Parasympathetie) 



Abducent nerve (CN VI) 


Vestibulocochlear nerve (CN VIII) 


Faeial nerve (CN VII) 
Glossopharyngeal nerve (CN IX) 

Inferior olivary complex 


Edinger-Westphal nucleus of oculomotor nerve (CN 
Nucleus of oculomotor nerve (CN III) 


Nucleus of troehlear nerve (CN IV) 



Troehlear nerve (CN IV) 


Meseneephalie nucleus of trigeminal nerve (CN V) 


Motor nucleus of trigeminal nerve (CN V) 


Prineipal sensory nucleus of trigeminal nerve (CN V) 


Fourth ventriele 


Nucleus of abducent nerve (CN VI) 


Vestibular nuclei (CN VIII) 


eoehlear nuclei (CN VIII) 


Nuclei of solitary traet (CNs VII, IX, and X) 


Inferior salivatory nucleus (CN IX) 


Nucleus ambiguus (CNs IX, X) 


Posterior (motor) nucleus of vagus nerve (CN X) 


Nucleus of hypoglossal nerve (CN XII) 


Vagus nerve (CN X) 


- Spinal nucleus of trigeminal nerve (CN V) 


Spinal aeeessory nerve (CN XI) 
Hypoglossal nerve (CN XII) 


Sensory nucleus of CN V 


Nucleus of spinal aeeessory nerve 


eentral eanal 


B. Lateral Víew 


Sensory Nucleí: 



Somatie (general) sensory 
Speeial sensory 
Viseeral sensory 



eRANIAL NERVE NUCLEI (CONTINUED) 


Viseeral motor: Parasympathetie innervation to giands and invoinntary (smooth) moseie. 

Somatie (general) sensory: Fibers transmitting generai sensation trom skin and membranes (e.g., tooeh, 
pressore, heat, eoid). 

Viseeral sensory: Fibers eonveying sensation trom viseera (organs) and mucous membranes. 

Speeialsensory:Jasì.e, smeii, vision, hearing, and baianee. 
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Olfaetory bulb, site of 
termination of olfaetory 
nerves eolleetively eomprising 

olfaetory nerve (CN I) 


Grista galli 


Olfaetory nerves (yellovv) 
distríbnted to olfaetory part 
of nasal mneosa (pnrple) 


Olfaetory traet 


Lateral olfaetory 


Olfaetory bulb 


Olfaetory nerves 
(eolleetively CN I) 



Nasal septum 


Olfaetory traet 



Olfaetory bulb 


eribriform plate of 
ethmoid bone 


Superior eoneha 


Middle eoneha 


Inferior eoneha 


Anterior View 


Olfaetory part of 
nasal mucosa 
(purple) 


A. Medial View of Lateral Wall of Nasal Cavity 


Olfaetory bulb 


eribriform plate of 
ethmoid bone 


Neurosensory eell 



Mitral eells 



Medial olfaetory 


Olfaetory traet 


Primary 

sensory 

axon 


Olfaetory bulb 


eribriform 


Olfaetory part of 
nasal mucosa 


(olfaetory epithelium) 


B. Medial View of Sagittal Seetion through Cribriform Plate of Ethmoid Bone 



eentral proeesses of 

olfaetory neurosensory eell = olfaetory 

nerves (eolleetively olfaetory nerve, CN I) 



OLFAGTORY NERVE (CN I) 


A. Relationship of olfaetory mneosa to olfaetory bulb. B. Olfaetory epithelium. 


TABLE 9.2 OLFAOTORY NERVE (CNI) 


Nerve 

Functional Components 

Cells of Origin/Termination 

eranial Exit 

Distribution and Functions 

Olfaetory 

Speeial sensory 

Olfaetory epithelium (olfaetory 
eells/olfaetory bulb) 

Foramina in eribriform plate of ethmoid 
bone 

Smell from nasal mucosa of roof and superior sides of nasal septum and 
superior eoneha of eaeh nasal eavity 
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Optìe nerve (CN II) 
Optie ehíasm 


Optie traet 


Left 
visnal field 


Right 

visnal field 


Macula 


T 



Left retinal 
representations 
of visnal field 


Right retinal 
representations 
of visnal field 



Left lateral genienlate nucleus 


Parieto-oeeipital sulcus 


Left visual cortex 


ealearine sulcus 



Eyeball 


Retina 


Optie nerve (CN II) 


Optie eanal 


Anterior elinoid 
proeess 

Optie ehiasm 
Optie traet 


Lateral geniculate 
nucleus 

Optie radiations 


Visual cortex 
(oeeipital lobe) 


B. Sehematie Superior View 



OPTie NERVE (CN II) 


A. Origin and course of visuai pathvvay. B. Rods and eones in retina. C. Right visuai fieid representation on 
retinae, ieft iaterai genicuiate nucieus, and ieft visuai cortex. 


TABLE 9.3 OPTIO NERVE (CNII) 


Nerve 

Functional Oomponents 

Cells of Origin/Termination 

eranial Exit 

Distribution and Functions 

Optie 

Speeial sensory 

Retina (ganglion cells)/lateral geniculate body (nucleus) 

Optie eanal 

Vision from retina 




























































GRANIAL NERVEII: OPTIG 



Vìsual fìeld defeets 
of left eye 


Temporal Nasal 








1. Blindness of ipsilateral eye. 

2. Bitemporal hemianopsia: 
loss of vision in the 
temporal fields of both 
eyes (tunnel vision). 

3. Loss of vision in the 
temporal field of the 
ipsilateral eye. 


Visual field 


Vísual field defeets 
of ríght eye 


Binocular 

zone 



Optie nerve 



Lateral geniculate 
nucleus 


Optie radiations 


Nasal Temporal 



4. Homonymous 
hemianopsia: visual 
loss in same fields 
of eaeh eye. 

5. Homonymous hemianopsia. 

6 . Homonymous hemianopsia 
with macular sparing. 



VISUAL FIELD DEFECTS (CN II) 


Visual field defeets may result from a large number of neurologic diseases. It is elinieally important to be able 
to link the defeets to a likely loeation of the lesion. 
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Troehlea 


Soperior oblique 


Troehlea 


Medial 


Superior rectus 


Levator palpebrae 

superioris 


Laerimal gland 


Laerimal nerve 


Long eiliary 


nerves 


Lateral rectus 


Abducent 
nerve (CN VI) 

Short eiliary 
nerves 

Giliary ganglion 


A. Superior View 



Nasoeiliary nerve 


Optie nerve (CN II) 


Troehlear nerve (CN IV) 


Oculomotor nerve 
(CN III), superior 
division 

Superior 

rectus 

Levator palebrae 
superioris 



Levator palpebrae 
superioris 


Laerimal gland 


Branehes of 
laerimal nerve 

Optie nerve 
(CN II), cut 

Nerve to 
inferior oblique 

Laerimal nerve 

Lateral rectus 


Inferior rectus 


Abducent nerve (CN VI) 


Troehlear nerve (CN IV) 

B. Superior View 


Branehes of CN III 


Oculomotor nerve (CN 

superior 

Troehlear nerve 



Superior rectus (SR) 



Lateral 
rectus (LR) 


Abducent 
nerve (CN VI) 


eommon 
tendinous ring 


eiliary ganglion 


e. Anterior View 


Levator palpebrae superioris (LP) 


Troehlea 


Superioroblique (SO) 

Optie nerve (CN II) 
faseieles 

Ophthalmie artery 


Medial rectus (MR) 
Laerimal fossa 


Oculomotor nerve (CN 
inferior division 


rectus (IR) 


Inferior oblique 


Frontal nerve 


Laerimal nerve 


Superior orbital fissure 


Superior ophthalmie vein 



CN IV 


CN III, superior division 
Nasoeiliary nerve 



D. Anterìor View 


Inferior 

ophthalmie vein 


Ophthalmie artery 

eommon 
tendinous ring 


CN III, inferior division 



OVERVIEVV OF MUSCLES AND NERVES OF ORBIT 


A. and B. Orbital eavities, disseeted trom a soperior approaeh. The optie nerve is intaet in A and cut away in 

B. , e. and D. Relationship of mosele attaehments and nerves at apex of orbit. 
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GRANIAL NERVES III, IV, AND VI: OGDLOMOTOR, TROGHLEAR, AND ABDOGENT 




A 


Superioroblique 


Levator palpebrae 
superioris (cut) 


Superior rectus 


Medial rectus 


Lateral rectus (cut) 


Inferior oblique 


rectus 


Lateral rectus (cut) 


Inferior Superior 

oblique rectus 


Superior rectus 
and inferior oblique 



Lateral Medial 

rectus rectus 


Rest position 



Inferior rectus 
Superioroblique 






Oculomotor nerve 

CN III 


Troehlear nerve 
CN IV 


Abducent nerve 
CN VI 




0CUL0M0T0R (CN III), TROCHLEAR (CN IV), AND ABDUCENT (CN VI) NERVES 


A. Sehematie overvievv. B. Binoeelar movements and moseles prodoeing them. All movements start from the 
rest (primary) position. 


TABLE 9.4 OCULOMOTOR (CNIII), TROCHLEAR (CNIV), AND ABDUCENT (CN VI) NERVES^ 


Nerve 

Functíonal 

eomponents 

Cells of Origin/Termination 

eraniai Exit 

Distribution and Functions 

Oculomotor 

Somatie motor 

Nucleus of CN III 


Motor to superior, inferior, and medial reeti, inferior oblique, and levator palpebrae superioris 
muscles; raises upper eyelid, direeting gaze superiorly, inferiorly, and medially 


Viseeral motor 
(parasympathetie) 

Presynaptie: midbrain (Edinger-Westphal 
nucleus); Postsynaptie: eiliary ganglion 

Superior orbital 
fissure 

Motor to sphineter pupillae and eiliary muscle that eonstriet pupil and aeeommodate lens of 
eyeball 

Troehlear 

Somatie motor 

Nucleus of CN IV 


Motor to superior oblique that assists in direeting gaze inferolaterally 

Abducent 

Somatie motor 

Nucleus of CN VI 


Motor to lateral rectus that direets gaze laterally 
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Nerves of the orbìt; 


Levator palpebrae 
superioris 


Oculomotor nerve (CN 
Troehlear nerve (CN IV) 
Abducent nerve (CN VI) 



Soperior divísion 

CN III 

Inferior division 


Optie Medial 
nerve rectus 
(CN II) 


Superior orbital 

fissure 


Troehlear nerve 

(CN IV) 


Oenlomotor nerve 

(CN III) 


Abdneent nerve 

(CN VI) 


Inferior orbital fissure 



A. Lateral View 


Lateral rectus 


Inferior rectus 


O 




Sensory (naso- 
eiliary) root 


O 

O 


Sympathetie 

root 


Nasoeiliary nerve 



Parasympathetie 
(oculomotor) root 


B 


Oculomotor nerve 
(CN III) 


lntra-ocular 
blood vessels 


eornea 


Postsynaptie sympathetie fibers 
Presynaptie parasympathetie fibers 
Postsynaptie parasympathetie fibers 
General sensory fibers 


Viseeral (parasympathetie) motor innervation 
of eiliary and sphineter pnpillae mnseles 


CN III eontains parasympathetie fibers 
originating from nerve eell bodies of the 
aeeessory (Edinger-Westphal) nucleus 
of the oculomotor nerve. 



Fibers synapse in the eiliary ganglion, 
eonsisting of postsynaptie 
parasympathetie nerve eell bodies 
assoeiated with CN V-i. 



Short eiliary nerves (CN V-i) earry 
postsynaptie parasympathetie fibers to 
the eiliary and sphineter pupillae 
muscles. 


i 


9.10 


INNERVATION OF EYEBALL 



A. Nerves of orbit. B. Somatie and aotonomie innervation of eyebaii. 
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GRANIAL NERVE V: TRIGEMINAL 




Frontal nerve 


Deep temporal nerves 


Trigeminal ganglion 


Laerimal nerve 


Nasoeiliary nerve 


Trigeminal nerve (CN V) 


Sensory 

root 

Motor 
root - 


Trigeminal 
nerve (CN V) 



Auriculotemporal 



eiliary ganglion 


Zygomatie nerve 
Infra-orbital nerve 


Posterior 

Middle 

Anterior 


Superior 
alveolar nerves 


Pterygopalatine ganglion 


Buccal nerve 


Mental nerve 


B. Lateral View 


Nerves: 



Ophthalmie (CN Vi) 


Maxillary (CN V^) 



Mandibular (CN Vo) 


A. Lateral View 


1 


9.11 


TRIGEMINAL NERVE (CN V) 


A. Cutaneous (somatie sensory) distribntion. B. Branehes of ophthaimie (CN V^), maxiiiary (CN V^), and 
mandibuiar (CN V ) divisions. 


TABLE 9.5 TRIGEMINAL NERVE (CN V) 


Nerve 

Fnnetional Components 

Cells of Origin/Termination 

eranial Exit 

Distribntion and Fnnetions 

Ophthalmie division 
(CN V,) 

Somatie (general sensory) 

Trigeminal ganglion/spinal, 
prineipal and meseneephalie 
nucleus of CN V 

Superior orbital fissure 

Sensation from eornea, skin of forehead, sealp, eyelids, nose, and 
mucosa of nasal eavity and paranasal sinuses 

Maxillary division 
(CN V,) 

Foramen rotundum 

Sensation from skin of faee over maxilla including upper lip, maxil- 
lary teeth, mucosa of nose, maxillary sinuses, and palate 



Mandibnlar division 
(CN V 3 ) 


Foramen ovale 

Sensation from the skin over mandible, including lovver lip and side 
of head, mandibularteeth, temporomandibular joint, and mucosa of 
mouth and anterior two thirds of tongue 

Somatie (branehial) motor 

Motor nucleus of CN V 

Motor to muscles of mastieation, mylohyoid, anterior belly of digas- 
trie, tensor veli palatini, and tensor tympani 
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Supra-orbital nerve 


Laerimal 



Supratrochlear nerve 

infratroehlear nerve 

Anterior ethmoidal 
nerve 


Laerimal gland 


Anterior and posterior 
ethmoidal nerves 


Laerimal 


Zygomatie 
(communicating 
seeretory 


Posterior 
ethmoidal 
nerve 

eiliary nerves 
Frontal nerve 

Nasoeiliary nerve 

nerve (CN II) 

Ophthalmìe nerve 
(CNVi) 



Long eiliary nerve 
Nasoeiliary nerve 


eiliary ganglion 


B. Lateral Vlew 


A. Snperlor Vlew 


Posterior elinoid 


Internal earotid artery 


lnfundibulum 


Optie nerves (CN II) 


Anterior elinoid proeess 


Midbrain 


Troehlear nerve (CN IV) 


Sensory root of 
trigeminal nerve (CN V) 


Mouth of trigeminal eave 


e. Lateral Vlew 



Supra-orbital nerve 

Supratrochlear nerve 

Cutaneous braneh of 
laerimal nerve 

infratroehlear nerve 


Communicating braneh 
with zygomatie nerve 


Sopratroehlear nerve (CN Vi) 


Supra-orbltal nerve (CN Vi) 

Levator palpebrae 
superioris 


Frontal nerve (CN Vi) 


Trigeminal ganglion 


Laerlmal nerve (CN Vi) 

Abducent nerve (CN VI) 
Oculomotor nerve (CN 
Troehlear nerve (CN IV) 



Petrosal nerves 


Lesser 


Ophthalmle nerve (CN Vi) 

Maxillary nerve (CN V 2 ) 
Mandibular nerve (CN V 3 ) 


OPHTHALMie NERVE (CN VJ 


A. and B. Overvievv. C. Course through cavernous sinus 


TABLE 9.6 BRANOHES OF OPHTHALMIO NERVE (CN V ) 


Functlon 


Ophthalmle nerve (CN V^) 

Somatie sensory only at origin from trigeminal ganglion 

Viseeral motor: extracranially, eonveys (1) postsynaptie parasympathetie fibers from eiliary ganglion to eiliary body 
and sphineter of pupillae; ( 2 ) postsynaptie parasympathetie fibers from communicating braneh of zygomatie nerve 
(CN V^) to laerimal gland; and (3) postsynaptie sympathetie fibers from internal earotid plexus to dilator pupillae 
and intra-ocular blood vessels. 

Passes through superior orbital fissure to enter orbit 

Supplies general sensory innervation to eornea, superior bulbar and palpebral conjunctiva, mucosa of anterosuperior 
nasal eavity, frontal, ethmoidal, and sphenoidal sinuses, anterior and supratentorial dura mater, skin of dorsum of 
external nose, superior eyelid, forehead and anterior sealp. 

Somatie sensory CN V^ 




Branehes 


Somatie sensory branehes: 

Tentorial nerve (an intraeranial meningeal braneh) 

Laerimal nerve [terminal portion also reeeives 

postsynaptie parasympathetie fibers from zygomatie 
nerve (CN V^) and eonveys them to laerimal gland] 
Frontal nerve 

Supra-orbital nerve 
Supratrochlear nerve 
Nasoeiliary nerve 

Sensory root of eiliary ganglion 
Long and short eiliary nerves [also eonvey 
postsynaptie sympathetie fibers (from internal 
earotid plexus to eyeball additionally, short 
eiliary nerves eonvey postsynaptie parasympathetie 
fibers from eiliary ganglion to eyeball] 

Anterior and posterior ethmoidal nerves 
Anterior meningeal nerves 
Internal and external nasal branehes 
infratroehlear nerve 
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MAKILLARY NERVE (CN V) 


Laerimal gland 

Communicating braneh 
with zygomatie nerve 

Zygomatie nerve 

Inferior palpebral branehes 

Infra-orbital nerve 


External Nasal branehes of 

Intern^infi'a-orbital nerve 

Anterior superior alveolar nerve 

Nasal braneh of infra-orbital nerve 


Superior dental plexus 

Superior labial nerve 
Superior dental branehes 


Greater petrosal nerve 
Nerve of pterygoid eanal 


Faeial nerve (CN VII) 


Geniculate ganglion 


Mastoid proeess 
Stylomastoid foramen 


Maxìllary nerve (CN V^) 


Infra-orbital nerve 


Pterygopalatine ganglion 
in pterygopalatine fossa 


Greater and lesser 


palatine nerves 


Tympanie membrane 


B. Lateral View 


Internal earotL 
(sympathetie) plexus 


Deep petrosal nerve 


Ganglionie branehes 
Pterygopalatine ganglion 

Maxillary nerve (CN V^) 


Trigeminal 
ganglion V 3 


Meningeal braneh 
Posterior superior alveolar nerve 

Palatine nerves 


Middle superior alveolar nerve 

Maxillary sinus 

A. LateralView 

Superior gingival branehes 


TABLE9.7 BRANOHES OFMAXILLARYNERVE (CN V^) 
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Anterior 
ethmoidal nerve 


Internal 
nasal branehes of 
anterior ethmoidal 

nerve 


Nasal braneh of 
anterior soperior 
alveolar nerve 


Internal nasal braneh 
of infra-orbital nerve 


Olfaetory bulb 


Posterior inferior 
lateral nasal nerve 


Nasopalatine 


nerve 


e 


Posterior 
superior lateral 
nasal nerves 



Maxíllary nerve (CN V^) 



Nerve of 
pterygoid eanal 


Pterygopalatine 

ganglion 


Lesser 


Palatine nerves 



Nasopalatine 


nerve 


Lateral Wall 


Right Nasal Gavity 


Lesser 


Greater 


Palatine nerves 


Nasal Septnm 


Anterior 

ethmoidal nerve 


External nasal 
branehes of anterior 
ethmoidal nerve 


Internal nasal 
braneh of 
infra-orbital nerve 



Trigeminal nerve (CN V) in C 

Ophthalmie nerve (CN Vi) 

□ Maxillary nerve (CN V 2 ) 

□ Mandibular nerve (CN V3) 



Sphenoidal sinus 


Nasopalatine nerve 


Sphenopalatine artery 


Nasal septum 


Palatine eanal 


D 


Posterior view of eraninm eoronally 
seetioned throngh the nasal eavities 
and pterygopaiatine fossa 



Maxillary nerve (CN V^) 


Infra-orbital nerve and artery 


Pterygopalatine ganglion in pterygopalatine fossa 
Posterior superior alveolar artery and nerve 


Posterior superior lateral nasal artery and nerve 


Posterior inferior lateral nasal artery and nerve 

Greater and lesser palatine nerves 
and artery in palatine eanal 


Lesser palatine artery and nerve 


Bony palate 


Greater palatine 
artery and nerve 


i 
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MAXILLARY NERVE (CN V) (CONTINUED) 


A. Overvievv. B. Nerves of pterygopalatine fossa. C. and D. Innervation of lateral wall and septnm ot nasal 
eavily and palate. 
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GRANIAL NERVE V: TRIGEMINAL 




Nerves to temporalis 


Mandìbular nerve (CN V 3 ) 


Meningeal braneh (nervus spinosus) 


Auriculotemporal nerve 


Parotid braneh of auriculotemporal nerve 


Lateral View 


Masseter 


Nerve to mylohyoid 


Lingual nerve 


Inferior alveolar nerve 


Masseterie nerve 


Lateral pterygoid 


Buccal nerve 


Medial pterygoid 


Inferior dental nerves 


Mental nerve 


Nerves to medial and 
lateral pterygoid 




MANDIBULAR NERVE 



TABLE 9.8 BRANOHES OF MANDIBOLAR NERVE (CN VJ 
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Mandìbular nerve (CN V3) 

passing through foramen ovale 


Aurìculotemporal nerve 


POSTERIOR 

Ghorda tympani 


Nerve to medíal pterygoíd 

Maxillary artery 
Inferíor alveolar nerve 

Nerve to mylohyoid 

Medial pterygoid 


Lingual nerve 


Masseterie nerve 

Deep temporal nerves 

Nerve to lateral pterygoid 

Maxillary nerve (CN V^) 

Infra-orbital nerve and artery 


Maxillary artery 


Middle meningeal artery passing 
through foramen spinosum 


Posterior superior alveolar nerve 


Greater palatine artery 


Lateral pterygoid plate 


ANTERIOR 


Gingival branehes (branehes to gums) 


Buccal nerve 


Buccinator 
Gingival branehes (branehes to gums) 


B. Lateral View 




Floor and side of mouth 





Tongue 


Anterior two-thirds of tongue 


Lingual nerve 


Submandibular duct 

Submandibular ganglion 
Sublingual gland 


Ghorda tympani 
Inferior alveolar nerve 
Lingual nerve 


CNV 


Nerve to mylohyoid 



MANDIBULAR NERVE (CN V) (CONTINUED) 


A. Overvievv. B. Deep disseetion of CN and branehes at foramen ovaie. 
e. Laterai aspeet of tongoe and mediai aspeet of mandibie dispiayed as 


pages in an open book that is, the tongoe has been refieeted from the 
mandibie. 
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GRANIAL NERVE V: TRIGEMINAL 




Faeial nerve 
(CN VII) 


Intermediate 

nerve 



Oeeipital belly of 
oeeipitofrontalis 

Posterior auricular 

nerve 

Temporal braneh 

Zygomatie braneh 

Buccal braneh 
Ghorda tympani 

Lingual nerve (CN V3) 
Marginal mandibular braneh 

eervieal braneh 


A. Lateral View 


Frontal belly of 
oeeipitofrontalis 

Greater petrosal nerve 

Nerve of 
pterygoid eanal 

Pterygopalatine 
ganglion 


rbicularis oculi 


Deep petrosal 
nerve 

Buccinator 
Orbicularis oris 


Geniculate 

ganglion 


Faeial nerve 
(CN VII) 


Platysma 


Sublingual gland 


Submandibular gland 


ubmandibular ganglion 



A. Overvievv. B. Parasympathetie motor innervation ot iaerimai, sobmandibniar, and sobiingnai giands. 
e. Nerve of pterygoid eanai. 


TABLE 9.9 FAOIAL NERVE (CN VH), INCLUDING MOTOR ROOTANDINTERMEDIATE NERVE " 


Nerve 

Functlonal Components 

Cells of Orlgln/Termlnatlon 

eranlal Exlt 

Dlstrlbutlon and Functlons 

Temporal, zygomatie, buccal, 
mandibular, eervieal, and pos- 
terior auricular nerves, nerve to 
posterior belly of digastrie, nerve 
to stylohyoid, nerve to stapedius 

Somatie (branehial) motor 

Motor nucleus of CN VII 

Stylomastoid foramen 

Motor to muscles of faeial expression and sealp;, 
also supplies stapedius of middle ear, stylohyoid, 
and posterior belly of digastrie 

Intermediate nerve through 
ehorda tympani 

Speeial sensory 

Geniculate ganglion/solitary 
nucleus 

Internal acoustic meatus/facial eanal/ 
petrotympanie fissure 

Taste from anterior two thirds of tongue, through 
ehorda tympani floor of mouth, and palate 

Intermediate nerve 

Somatie (general) sensory 

Geniculate ganglion/spinal 
trigeminal nucleus 

Internal acoustic meatus 

Sensation from skin of external acoustic meatus 

Intermediate nerve through 
greater petrosal nerve 

Viseeral sensory 

Nuclei of solitary traet 

Internal acoustic meatus/facial eanal/ 
foramen for greater petrosal nerve 

Viseeral sensation from mucous membranes of 
nasopharynx and palate 

Greater petrosal nerve 

Ghorda tympani 

Viseeral motor 

Presynaptie: superior saliva- 
tory nucleus; Postsynaptie: 
pterygopalatine ganglion 
(greater petrosal nerve) and 
submandibular ganglion 
(ehordatympani) 

Internal acoustic meatus/facial eanal/ 
foramen for greater petrosal nerve, 
(greater petrosal nerve) petrotympanie 
fissure (ehorda tympani) 

Parasympathetie innervation to laerimal gland 
and glands of the nose and palate (greater 
petrosal nerve); submandibular and sublingual 
salivary glands (ehorda tympani) 


®See alsoTable 9.15. 
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Geniculate ganglion 



Faeìal nerve (CN VII) 

at internal acoustic meatus 


The ehorda tympani erosses 
tympanie eavity medial to 
handle of malleus. 


Vlseeral motor (parasympathetle) 

to laerlmal gland 


Greater petrosal nem arises 
from CN VII at the geniculate 
ganglion and emerges from 
the superior surface of the 
petrous part of the temporal 
bone toenterthe middle 
eranial fossa. 


Greater petrosaí nerve joins the 
deep petrosal nerve 
(sympathetie) at the foramen 
lacerum to form the nerve of 
the pterygoid eanal. 


\ 


7 

Nerve of the pterygold eanal 
travels through the pterygoid 
eanal and enters the 
pterygopalatine fossa. 



7 


Parasympathetie fibers from 
the nerve of pterygoid eanal in 
pterygopalatine fossa synapse 
in the pterygopalatlne gangllon. 


Postsynaptle párasympathetle 
fibers from this ganglion 
innervate the laerlmal glandm 
the zygomatie braneh of CN 
and the laerimal nerve CN V-|. 



Nerve of pterygoid eanal 
CNV 


CN VII 


Posterior 
auricular braneh 


ehorda 

tympani 


Lingual nerve 

Inferior alveolar 
nerve 


Pterygopalatine 

ganglion 



The ehorda tympani passes 
through the petrotympanie 
fissure betvveen the tympanie 
and petrous parts of the 
temporal bone to join the lingual 
nerve (CN V3) in infratemporal 
fossa; parasympathetie fibers of 
the ehorda tympani synapse in 
the submandibular ganglion; 
postsynaptie fibers follovv 
arteries to glands. 


1 
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FAeiAL NERVE (CN VII) (CONTINUED) 































































GRANIAL NERVE VIII: VESTIBULOCOCHLEAR 




Vestibulocochlear 
nerve (CN VIII) 


A. Superior View 


ANTERIOR 



Squamous part of 
temporal bone (blue) 


Goehlea 

Vestibule 

Petrosquamous fissure 


Anterior 
Lateral 

Posterior 


Semicircular 

eanals 


POSTERIOR 


Petrous part of 
temporal bone (green) 


Endolymphatie 
duct and sae 


Mastoid part of 
temporal bone (purple) 


Internal acoustic 
meatus 




Midbrain 


/à 


Pons 


Goehlear nerve 




V* 


.r 


V 






Vestibular nerve 


Goehlear duct 


Lltriele 


Internal 

acoustic 

meatus 


Goehlear (spiral) 

ganglion 


Goehlear nerve 


♦i- 


Vestibulocochlear 
nerve (CN VIII) 


Vestibular nerve 


Medulla oblongata 


B 


Maculae 


Vestibular 

ganglion 


Saccule 


Semicircular duct 


Ampullae of semicircular ducts 
(eontaining ampullary erests) 




Endolymphatie sae 



VESTIBULOCOCHLEAR NERVE (CN VIII) 


A. Goehlea and semieireolar eanals in situ in the cranium. B. Sehematie overvievv of distribution. 


TABLE 9.10 VESTIBULOCOCHLEAR NERVE (CN VIII) 


Part of Vestibulocochlear Nerve 

Functional Components 

Cells of Origin/Termination 

eranial Exit 

Distribution and Functions 

Vestibular nerve 

Speeial sensory 

Vestibular ganglion/vestibular nuclei 

Internal acoustic meatus 

Vestibular sensation from semicircular ducts, utricle, and 
saccule related to position and movement of head 

eoehlear nerve 


Spiral ganglion/eoehlear nuclei 


Hearing from spiral organ 
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Vestìbular 


Vestibulocochlear 
nerve (CN VIII) 


Vestibular nerve 


Goehlear nerve 


Inferior division 


Goehlear (spiral) ganglion 


Goehlea 


Semieirenlar eanals 


Spiral eanal-site of spiral organ (of Gorti) 


e. Lateral View 



Anterior 


Posterior 


Lateral 


Semieirenlar 

ducts 


Ampullae of semicircular ducts 


Basal turn of eoehlea 



Otie capsule 



spiral lamina 


Goehlear 

duct 


Sealae 
communicating 

via helieotrema 

(arrow) 



Seetion of eoehlea 


D 



Spiral ganglion 


Osseous 
spiral lamina 


Goehlear nerve 


Modiolus 

Goehlear (spiral) 
ganglion with cut 


Spiral ganglion 


Vestibular membran 


Teetorial membran 


Internal spiral sulcus 


Border eells 

Goehlear nerve 
(enters modiolus) 


Osseous 
spiral lamina 

Goehlear nerve 


Seala vestibuli 



Goehlear duct 


Spiral organ 


Vascular stria 


Gells of Hensen 


Spiral ligament 


Basilar membrane 


Outer hair eells 


Spiral ganglion 


Inner hair eells 


Seala tympani 




VESTIBULOCOCHLEAR NERVE (CN VIII) (CONTINUED) 


e. Labyrinthine and eoehiear apparatns, nerves and gangiia. D. Structure of eoehiea. 

Observe in D: 

• The eoehiear duct is a spirai tube fixed to the internai and externai vvaiis of 
the eoehiear eanai by the spirai iigament. 

• The trianguiar eoehiear duct iies betvveen the osseous spirai iamina and 
the externai waii of the eoehiear eanai. 

• The roof of the eoehiear duct is formed by the vestibuiar membrane and 
the fioor by the basiiar membrane and osseous spirai iamina. 


• The reeeptor of auditory stimuii is the spirai organ (of Gorti), sitnated on 
the basiiar membrane; it is overiaid by the geiatinous teetoriai membrane. 

• The spirai organ eontains hair eeiis that respond to vibrations induced in 
the endoiymph by sound waves. 

• The fibers of the eoehiear nerve are axons of neurons in the spirai gan- 
giion; the peripherai proeesses enter the spirai organ (of Gorti). 
































GRANIAL NERVEIX: GLOSSOPHARYNGEAL 




Glossopharyngeal 
nerve (CN IX) 



Internal earotid artery 
External earotid artery 


earotid body 


Garotid sinus 


eommon earotid artery 






A. Lateral View 


Posterior View 



A. Overvievv of clistribution. B. and C. Parasympathetie innervation. 


TABLE 9.11 GLOSSOPHARYNGEAL NERVE (CN IXf 


Nerve 

Fnnetional Gomponents 

Gells of Orígín/Termínation 

Granial Exit 

Dístribntion and Fnnetions 

Glossopharyngeal 

Somatie (branehial) motor 

Nucleus ambiguus 


Motor to stylopharyngeus that assists with swallowing 


Viseeral motor 

Presynaptie: inferior salivatory nucleus; 
postsynaptie: otie ganglion 


Parasympathetie innervation to parotid gland 


Viseeral sensory 

Nuclei of solitary traet, spinal trigeminal nucleus/ 
inferior ganglion 

Jugular foramen 

Viseeral sensation from parotid gland, earotid body, earotid sinus, 
pharynx, and middle ear 


Speeial sensory 

Nuclei of solitary traet /inferior ganglion 


Taste from posterior third of tongue 


General sensory 

Spinal trigeminal nucleus/superior ganglion 


Cutaneous sensation from external ear 


®See alsoTable 9.15. 
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Faeial nerve (CN VII) 
Tympanie plexus 


Parotid branehes of 
auriculotemporal nerve 


Pharyngeal branehes 
on middle pharyngeal 
eonstrietor 


Glossopharyngeal 
nerve (CN IX) 

Superior ganglion 
Inferior ganglion 


Soft palate 


Parotid gland 


Palatine tonsil 


Tonsillar branehes 


Styloid proeess 
Stylopharyngeus 
Stylopharyngeal braneh 


Garotid braneh 


Lingual branehes 


Hyoid 


Garotid sinus 


Lesser oetrosal nerve in 



Viseeral motor (parasympathetie) 
innervation of parotid gland 


Tympanie nerve arises from CN IX 
and emerges with it from jugular 
foramen. 



Tympanie nerve enters the middle 
ear via the tympanie canaliculus in 
petrous part of the temporal bone. 



Tympanie nerve forms the tympanie 
plexus on the promontory of middle 
ear. 



The lesser petrosal nerve arises as a 
braneh of the tympanie plexus. 



Lesser petrosal nerve penetrates roof 
of tympanie eavity (tegmen tympani) 
to enter middle eranial fossa. 



Lesser petrosal nerve leaves the 
cranium through the foramen ovale. 



Parasympathetie fibers synapse in 
the otie ganglion. 



Postsynaptie fibers pass to parotid 
gland via branehes of 
auriculotemporal nerve (CN V3). 
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GLOSSOPHARYNGEAL NERVE (CN IX) (CONTINUED) 








































































GRANIAL NERVEIX: GLOSSOPHARYNGEAL 




Right vagus nerve 


Soperior laryngeal nerve 


Pharyngeal braneh of vagus nerve 


Anterior 


Posterior 
vagal trunk 

Diaphragm 


Stomaeh 


B 


Posterior 
gastrie branehes 


Sinus nerve 


Laryngeal nerve 


Left vagus nerve 


Vagus nerve 


Superior eervieal eardiae braneh 
Right recurrent laryngeal nerve 


Left recurrent laryngeal nerve 


Gardiae plexus 



Branehes of 
eardiae plexus 


Anterior vagal trunk 


Anterior branehes 


of gastrie nerves 


Splenie branehes 


Panereatie branehes 


Left eolie 
(splenie) flexure 
of large intestine 


Branehes to the small and 
large intestines as far along 
Gl traet as left eolie flexure 


Anterior Views 



VAGUS NERVE (CN X) 


A. Course in neek, thorax and abdomen. B. Anterior and posterior vagai trunks. C. Branehes in neek. 
D. Superior and inferior gangiia of vagus nerve. 
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Ganglion 


Superior 


Inferior 



Auricular braneh 


Vagus nerve 


(CNX) 


Pharyngeal braneh 


Superior laryngeal nerve 


Braneh to earotid sinus 


Superior laryngeal nerve 


Garotid sinus 


Internal braneh 

Inferior pharyngeal 

eonstrietor 

External braneh 


Grieothyroid 


Vagus nerve (CN X) 


Right recurrent laryngeal nerve 


Motor braneh to muscles of 
palate (except tensor veli palatini) 



Jugular foramen 



Glossopharyngeal nerve 

Vagus nerve (CN 
Spinal aeeessory nerve (CN XI) 


Internal jugular vein 


Superior ganglion of vagus nerve 


Lateral Views 



Inferior ganglion of vagus nerve 


earotid artery 


Superior ganglion of 
glossopharyngeal nerve 


ganglion of 
glossopharyngeal nerve 


earotid sheath 


Pharyngeal nerve 


Superior laryngeal nerve 


Internal braneh 


External braneh 
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VAGUS NERVE (CN X) (CONTINUED) 


TABLE 9.12 VAGUS NERVE (CN X) 


Nerve 

Functional eomponents 

Cells of Orígin/Terminatíon 

eraníai Exit 

Dístríbutíon and Functions 

Vagus 

Branehial motor 

Nucleus ambiguus 


Motor to eonstrietor muscles of pharynx, intrinsie muscles of larynx, 
muscles of palate (except tensor veli palatini), and striated muscle in 
superior two thirds of esophagus 


Viseeral motor 

Presynaptie: posterior (dorsal) nucleus of CN X; 
Postsynaptie: neurons in, on, or near viseera 

Jugular foramen 

Parasympathetie innervation to smooth muscle of traehea, bronehi, 
and digestive traet, eardiae muscle 


Viseeral sensory 

Nuclei of solitary traet, spinal trigeminal nucleus/ 
inferior ganglion 

Viseeral sensation from base of tongue, pharynx, larynx, traehea, 
bronehi, heart, esophagus, stomaeh, and intestine 


Speeial sensory 

Nuclei of solitary traet/inferior ganglion 


Taste from epiglottis and palate 


General sensory 

Spinal trigeminal nucleus/superior ganglion 


Sensation from auricle, external acoustic meatus, and dura mater of 
posterior eranial fossa 






























GRANIAL NERVE XI: SPINAL ACCESSORY 




Spinal aeeessory nerve 
(CN XI) 



Foramen magnum 

Spinal aeeessory nerve (CN XI) 

Sternoeleidomastoid (SCM) 

Branehes of eervieal plexus (C2-4) 
adding sensory fibers to motor fibers 
of CN XI for SCM and trapezius 

Posterior rootlets 
of C4 


A. Posterior View 


Faeial nerve (CN VII) 


Vestibulocochlear nerve 

(CN VIII) 


Jugular foramen 


Spinal aeeessory nerve (CN XI) 



Atlanto-oeeipital joint 


Posterior ramus (C1) 


Internal acoustic meatus 


Glossopharyngeal nerve 


(CN IX) 

Vagus nerve (CN X) 


Spinal aeeessory nerve (CN XI) 


Structures traversing foramen magnum 


Anterior ramus (C1) 


Transverse proeess of atlas (C1 vertebra) 


Posterior tubercle of atlas (C1 vertebra) 


B. Posterior View 



SPINAL ACCESSORY NERVE (CN XI) 


A. Sehematie illestration of distribotion. B. intraeranial eonrse. 


TABLE 9.13 SPINAL ACCESSORY NERVE (CN XI) 


Nerve 

Fnnetional eomponents 

Cells of Origin/Termination 

eranial Exit 

Distribntion and Fnnetions 

Spinal aeeessory 

Somatie motor 

Aeeessory nucleus of spinal eord 

Jugular foramen 

Motor to sternoeleidomastoid and trapezius 
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Hypoglossal 
nerve (CN XII) 


Glossopharyngeal 
nerve (CN IX) 


Hypoglossal 
nerve (CN XII) 


C1 nerve 
anterior root 


Denticulate 

ligament 


A. Snperíor View 



Prominenee due to 
of axis 

Jugular tubercle 


Hypoglossal 
nerve (CN XII) 


Vertebral artery 


Spinal aeeessory 
nerve (CN XI) 


posterior rootlets 


Spinal eord 




HYPOGLOSSAL NERVE (CN XII) 


intrinsie muscles 
of tongue 


Hyoglossus 


Genioglossus 


Hypoglossal 
nerve (CN XII) 


Nerve roots 
of eervieal 
plexus 


Internal earotid artery 


. Lateral Víew 


Geniohyoid 

Nerve to thyrohyoid 
Thyrohyoid 


Sternothyroid 


Ansa 

eerviealis 


Sternohyoid 


A. intraeranial exitfrom eraniom into hypoglossal 
eanal. B. Sehematie illostration of distribotion. 


Inferior root 
Superior root 


TABLE 9.14 HYPOGLOSSAL NERVE (CN XII) 


Nerve 

Fnnetional Components 

Cells of Origin/Termination 

eranial Exít 

Dístribntion and Fnnetions 

Hypoglossal 

Somatie motor 

Nucleus of CN XII 

Hypoglossal eanal 

Motor to muscles of tongue (except palatoglossus) 
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SUMMARY OF AUTONOMIC GANGLIA OF HEAD 



Trigeminal (sensory) ganglion 


(sympathetie) 



earotid artery 


Viseeral motor 


Glands: 

1 Laerimal 

2 Nasal, 
palatine, and 
pharyngeal 

3 Parotid 

4 Sublingual 

5 Submandibular 



SUMMARY OF AUTONOMIC INNERVATION OF HEAD 


TABLE 9.15 AUTONOMIC GANGLIA OF HEAD 


Ganglíon 

Loeatíon 

Parasympathetíe Root (Nucleus of 
Orígín)^ 

Sympathetìe Root 

Maìn Dìstrìbntìon 

eiliary 

Betvveen optie nerve and 
lateral rectus, elose to apex 
of orbit 

Inferior braneh of oculomotor nerve 
(CN III) (Edinger-Westphal nucleus) 

Braneh from internal earotid plexus 
in cavernous sinus 

Parasympathetie postsynaptie fibers from eiliary ganglion 
pass to eiliary muscle and sphineter, pupillae of iris; 
sympathetie postsynaptie fibers from superior eervieal 
ganglion pass to dilator pupillae and blood vessels of eye 

Pterygopalatíne 

In pterygopalatine fossa, 
vvhere it is attaehed by 
pterygopalatine branehes 
of maxillary nerve; loeated 
just anterior to opening of 
pterygoid eanal and inferior 
to CN 

Greater petrosal nerve from faeial 
nerve (CN VII) (superior salivatory 
nucleus) 

Deep petrosal nerve, a braneh of 
internal earotid plexus that is eon- 
tinuation of postsynaptie fibers of 
eervieal sympathetie trunk; fibers 
from superior eervieal ganglion 
pass through pterygopalatine gan- 
glion and enter branehes of CN V^ 

Parasympathetie postsynaptie fibers from pterygopalatine 
ganglion innervate laerimal gland through zygomatie 
braneh of CN V^; sympathetie postsynaptie fibers from 
superior eervieal ganglion aeeompany branehes of ptery- 
gopalatine nerve that are distributed to the nasal eavity, 
palate, and superior parts of the pharynx 

Otíe 

Betvveen tensor veli palatini 
and mandibular nerve; lies 
inferior to foramen ovale 

Tympanie nerve from glossopharyn- 
geal nerve (CN IX); tympanie nerve 
continues from tympanie plexus as 
lesser petrosal nerve (inferior saliva- 
tory nucleus) 

Fibers from superior eervieal gan- 
glion travel via plexus on middle 
meningeal artery 

Parasympathetie postsynaptie fibers from otie ganglion 
are distributed to parotid gland through auriculotemporal 
nerve (braneh of CN V^); sympathetie postsynaptie fibers 
from superior eervieal ganglion pass to parotid gland and 
supply its blood vessels 

Submandibular 

Suspended from lingual nerve 
by two short roots; lies on 
surface of hyoglossus muscle 
inferior to submandibular duct 

Parasympathetie fibers join faeial nerve 
(CN VII) and leave it in its ehorda tym- 
pani braneh, vvhieh unites vvith lingual 
nerve (superior salivatory nucleus) 

Sympathetie fibers from superior 
eervieal ganglion travel via the 
plexus on faeial artery 

Postsynaptie parasympathetie fibers from submandibular 
ganglion are distributed to the sublingual and subman- 
dibular glands; sympathetie fibers supply sublingual and 
submandibular glands and appear to be seeretomotor 


^For loeation of noelei, see Figore 9.3. 



































Cranial Nerves 

SUMMARY OF GRANIAL NERVE LESIONS 
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Right eye: Downward and outward Left 

gaze, dilated pupil, eyelid manually 
elevated due to ptosis 

A. Rìght oculomotor (CN III) nerve palsy 



Right Left eye: Does not abduct 

B. Left abducent (CN VI) nerve palsy 



GRANIAL NERVE LESIONS 



C. Right faeial (CN VII) palsy (Bell palsy) 



D. Right CN XI lesion 



E. Right CN XII lesion 


TABLE 9.16 SDMMARY OF GRANIAL NERVE LESIONS 



^lsolated leslons of CN IX are nneommon; usually, CN IX, X, and XI are Involved together as they pass through the jugular foramen. 
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SEGTIONALIMAGING OF GRANIAL NERVES 
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J. 




V 

i 



Optie nerve (CN II) 

Optie ehiasm 
Optie traet 

Mammillary body 

Oerebral crus 

Oerebral aqueduct 

Superior colliculus of midbrain 





lnfundibulum 

CN III adjaeent to 
cavernous sinus 

Dorsum sellae 
Oculomotor nerve (CN III) 

lnterpeduncular fossa 

Oerebral crus 
Oerebral aqueduct 

Inferior colliculus of midbrain 



Sphenoidal sinus 

Maxillary nerve (CN V^) 

Temporal lobe 

Internal earotid artery 
Trigeminal eave 

Basilar artery 

Trigeminal nerve (CN V) 
Pons 




4th ventriele 
Cerebellum 



TRANSVERSE MRIs THR0UGH HEAD, SHOVVING CRANIAL NERVES 


A. Optie nerve (CN II). B. Oculomotor nerve (CN III). C. Trigeminal nerve (CN V). 




























Granial Nerves 

SEGTIONALIMAGING OF GRANIAL NERVES 




Cerebellum 


Basilar artery 







Internal earotid artery in earotid eanal 


Abducent nerve (CN VI) 


Internal acoustic meatus 



Faeial nerve 
(CN VII) 

Vestibulocochlear nerve 
(CN VIII) 


4th ventriele 



Internal jugular 


vein 


Sphenoid bone 


Vertebral artery 



Oeeipital bone 


Internal earotid artery 
Jugular foramen 

Glossopharyngeal nerve (CN IX) 
Vagus nerve (CN X) 

Spinal aeeessory nerve (CN XI) 


Medulla oblongata 


Cerebellum 


Vertebral arteries 


Oeeipital bone 



Internal earotid artery 


Internal ]ugular vein 


Hypoglossal nerve (CN XII) 
in hypoglossal eanal 


Medulla oblongata 


Cerebellum 



TRANSVERSE MRIs THROOGH HEAD, SHOVVING GRANIAL NERVES (CONTINUED) 


D. Abducent (CN VI), faeial (CN VII), and vestibulocochlear (CN VIII) nerves. E. Glossopharyngeal (CN IX), vagus 
(CN X), and spinal aeeessory (CN XI) nerves. F. Hypoglossal nerve (CN XII). 
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SEGTIONALIMAGING OF GRANIAL NERVES 





Frontal lobe 
Olfaetory bulb 


Eyeball 


Ethmoidal sinus 
Superior eoneha 


erista galli 


Middle eoneha 
Nasal septum 


Maxillary sinus 
Inferior eoneha 


Olfaetory nerves 



Anterìor Vìew 




Oerebral crus of midbrain 

Temporal lobe 
Pons 


Trigeminal nerve (CN V) 


Basilar artery 


Vertebral arteries 





^— 3rd ventriele 


Hypothalamus 


Posterior eerebral artery 


Oculomotor nerve (CN 



Superior eerebellar artery 


Basilar artery 


Trigeminal nerve (CN V) 





eORONAL MRIsTHROUGH HEAD, SHOVVING GRANIAL NERVES 


A. Olfaetory bulb. B. Trigeminal (CN V) nerve. C. Oculomotor (CN III) and trigeminal (CN V) nerves. 
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Note: Page nombers follovved by t denote 

A 

Abdomen 

autonomic innervation. SeeAutonomic 

innervation 

eontents and peritoneom, 123 
magnetie resonanee imaging of 
eoronai, 192 
sagittai, 193 

transverse or horizontai (axiai), 

190-191 

uitrasound seans and MR angiogram 
of, 194-195 
vagus nerves in, 185 
viseera in situ, 98-99 
Abdominai aorta, 167,179,179t 
Abdominai cutaneous braneh 
anterior, 103,104,106 
laterai, 103 
posterior, 104 

Abdominai nerve plexuses and ganglia, 

183 

Abdominai viseera, 183t 
anterior, 98 
posterior 

and anterior relations, 166 
left kidney and suprarenai gland, 
exposure of, 168 
vessels of, 167 

presynaptie and postsynaptie fibers, 
182 

Abdominai vvaii 
anterior, 106-107 
anterolaterai 
arteries, 103 
dermatomes, 102 
lymphatie drainage and 
subcutaneous {superficiai) 
venous drainage, 105 
muscies of, 108,108t 
nerves, 103 

posterior aspeet of, 122 
regions and quadrants, 101 
structure of, 109 
superficial disseetion, 104 
surface anatomy, 100 
posterior, viseera and vessels of, 167 
posterolateral 

diaphragm, iumbar piexus and 
vertebrai attaehment of, 176 
kidney, exposure of, 173-175 
lumbar plexus, nerves of, 177 
muscies of, 176t 

renal faseia, exposure of, 174-175 
Abdominopelvie nerve plexuses and 

ganglia, 180 

Abducent nerve (CN VI), 646,650, 651, 

660,818-820,827-829 


palsy, 847 

Abductor digiti minimi (ADM), 452, 595 
Abductor hallucis (AH), 452 
Abductor pollieis brevis, 574 
Abductor pollieis longus, 585, 589, 

593,594 

Aeeessory hemi-azygos vein, 80, 81 
Aeeessory panereatie duct, 137 
Acetabuiar fossa 
biood vesseis, 409 
Acetabuiar labrum, 402,404 
Acetabuiar ligament, 404 
Acetabuium, 202, 203 
Acoustic meatus, external, 616 
Aeromion, 33, 448, 486, 487, 506, 

519,521,524-527,532,535, 
537, 539-545, 789 
Adductor brevis, 383, 388 
Adductor hallucis, oblique head (AHO), 

454 

Adductor hallucis, transverse head 

(AHT), 454 

Adductor longus, 38, 380, 387 

Adductor magnus, 383, 387, 388, 393 

Adductor pollieis, 572 

Adductor tubercle, 393 

Aiar ligament, 303 

Aiveolar nerve, 835 

Ampulla 

ductus deferens, 220 
rectum, 236 
Anal eanal, 265 
innervation, 218 
neurovascular structures, 216 
sphineters, 214-215 
Anai column, 215 

Anastomosis, 22,107,128,146,157, 

217, 231,269,370,375,401, 
408,412,424, 425,517,537 
Anesthesia of paiatine nerves, 689 
Anginal pain, 86 
Angiogram 

of abdomen, 194-195 
aortie areh, 72 
eoronary circuiation, 59 
of thorax, 94-95 
ventriele, 65 
Angle 

inferior, 484 
inferolaterai, 315 
infrasternal, 12 
left venous, 78 

mandible, 614,616,626,680 
manubriosternal joint, 12,14, 507 
Q-angle, 326,415,416 
of rib, 324 
scapula, 521 


sternai, 304 
subpubic, 200-203 
Anguiar incisure, 133,135 
Anguiar vein, 639 
Ankie 

eoronai seetion, 464 
disloeation, 457 
mediai, 446-447 
MRI, 464, 465 
posteromedial aspeet, 459 
radiographs, 461 
synoviai sheaths and tendons, 
438-439 

transverse seetion, 465 
Ankie joint 
anterior view, 358 
articuiar surfaces, 463 
joint eavity, 456 
ligaments, 457 
mediai/deitoid ligament, 460 
posterior aspeet, 458 
synoviai membrane, 456 
Ankie region 
laterai iigaments, 462 
mediai ligaments, 460 
Ankie sprains, 462 
Ansa eervieaiis, 769,772 
Antebraehiai faseia, 501 
Anterior cruciate ligament (ACL), 418, 

427, 429 

Anterior superior iliae spine (ASIS), 107 
Anular ligament of radius, 554-556 
Anulus fibrosus, 308-312 
Aorta, 76, 340, 370 
abdominal, 167,179,179t 
areh of, 27,48,49,51,69,71,76, 
83, 494 

aseending aorta, 48 
deseending thoraeie aorta, 54, 84 
thoraeie aorta, 76 

Aortie and pulmonary valve cusps, 66 

Aortie aneurysm, 68,179 

Aortie areh, branehes of, 72 

Aortie hiatus, 178 

Aortie vaive, 65, 67 

Aperture 

anterior nasal, 617 
ehoana, 796 
of magendie, 729 
opening of laterai, 728,729 
posterior nasal, 796 
superior thoraeie, 74 
thoraeie, 13, 28 
4th ventrieie, 818 
Apieal axillary lymph nodes, 497 
Apieal lymph node, 8 
Aponeurosis, 109-111,174, 324, 329 


bieipitai aponeurosis, 530, 546,547 
external oblique, aponeurosis of, 106 
muscies, 324 

palmar aponeurosis, 501,569,571 
piantar aponeurosis, 451 
transversus abdominis and 
aponeurosis, 113 
Appendicular artery, 143 
Appendix, 140,143 
acute inflammation of, 144 
of epididymis, 120 
of testis, 120 
Araehnoid, 341 
Araehnoid mater, 337 
Areh 

anterior pancreaticoduodenai areh, 139 
of aorta, 27, 48, 49, 51,69, 71,76, 
83, 494 

aortie areh, branehes of, 72 
atlas 

anterior, 756 
posterior, 756 
of azygos vein, 82 
earpai areh, 495 
dorsal earpal areh, 581 
dorsal venous, 372,373 
neural, 291 

palatoglossal, 798-800 
palatopharyngeal, 798-800 
palmar areh, 494, 495, 559, 580 
palmar earpal areh, 495 
pancreaticoduodenal areh, 139 
piantar, 370 
deep, 454 
venous, 371 

posterior pancreaticoduodenal areh, 
139 

tendinous areh of, 551 
vertebrai, 293 
zygomatie arch,616 
Arcuate artery, 435 
Arcuate ligament, 178 
laterai, 176 
mediai, 176 
Arcuate line, 107,122 
Areola, 4 

Areolar tubercle, 4 
Arm 

anterior and posterior eompartments 
of, 529 

dorsal scapular and subdeltoid 
regions, 536 
muscies, 528 

anterior aspeet of arm-i, 530 
anterior aspeet of arm-il, 531 
lateral aspeet of, 532-533 
posterior view, 483 
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Arm (Continuecl) 
and rotator cuff, 524-525 
scapulohumeral muscles, 525 
suprascapular region, 537 
surface anatomy, 534 
transverse (axial) mris of, 605 
trieeps braehii and related nerves, 
535 

Arterial supply 
of breast, 10 

of kidneys and suprarenal glands, 
169 

to traehea and esophagus, 77 
Artery 

abdomlnal wall, 103 
alveolar, inferior, 784 
anterior 

eerebral artery, 652 
communicating artery, 652 
inferior pancreaticoduodenal 
artery, 138 

intereostal artery, 22, 24, 25 
lnterosseous artery, 559 
superior pancreaticoduodenal 
artery, 139 

of anterolateral abdominal wall, 103 
appendlcular artery, 143 
arcuate, 435 
auricular, posterior, 770 
axillary artery, 494, 511,517 
basilar, 302, 646, 652 
billary ducts, 162 

braehlal artery, 495, 533, 547, 549, 
557, 559 

braln, blood supply of, 353t, 653 
earotid 
artery, 76 

eommon, 769-771,777, 778 
external, 769-771,788, 811 
internal, 769-771,811 
eeliae artery, 134 
eervieal, deep, 790 
circumflex scapular artery, 518 
eolie artery, 144,146,147 
eoronary artery, 56 
eoronary vessels, 56 
eremasterie artery, 116,121 
eystie arteries, 162 
deep circumflexiliac artery, 103,113 
dorsal 

digital artery, 580 
foot, 370 

panereatle artery, 139 
of pedis, 433-435, 448 
of penis, 120, 268 
dorsum of foot, 435,435t 
ductus deferens, 121,229t, 230 
epigastrie, inferior, 223, 230 
external iliae artery, 103,113,115 
and vein, 167 

external pudendal artery, 106 
faee and sealp, 638,638t 


faeial, 784, 788 
artery, 632 
tonsillar, 786, 802 
femoral, 370, 379-381,388, 390, 
401 

artery, 103 

lateral circumflex, 408,409 
medial circumflex, 408,409 
fibularis/peroneus, 445 
forearm, 559 
gastrie artery, 134 

gastroduodenal artery, 134,138,139 
gastro-epiploie artery, 134 
gastro-omental artery, 134,138 
genicular 

inferior lateral, 412,424,425 
Inferlor medlal, 412,424,425 
lateral inferior, 421 
superior lateral, 412,424,425 
superior medial, 412,424, 425 
gluteal 

inferior,216,230,396 
region, 401,4011 
superior, 216, 230, 397, 401 
hand, 581,5811 

hepatie artery, 131,134,136,157, 
162 

humeral artery, 544 
ileal arterles, 145 
lleoeolie artery, 144 
iliae 

artery and vein, 167 
eommon, 244, 370 
external, 219, 222, 244, 370 
internal, 216, 219, 229t, 230, 

244, 370 
iliolumbar, 229t 

inferior epigastrie artery, 103,107, 
113,116 
and veins, 112 

inferior mesenterie artery (IMA), 146, 
147 

inferlor panereatie artery, 139 
internal earotid artery (ICA), 646, 

650, 651 

internal thoraeie artery, 24, 25 
jejunal arteries, 145 
left gastrle veln and artery, 131 
left gastro-omental (epiploie) artery, 
129 

left pulmonary artery (LP), 70 
lingual,771,787 
deep, 788 
lower limb, 370 
malleolar, medial, 435 
marginal artery, 145,146 
maxillary, 770 
branehes of, 676, 677 
medullary, anterior segmental, 343 
meningeal artery, 641 
mesenterie artery, inferior, 146 
middle eolle artery, 144,145 


middle meningeal artery, 641 
musculophrenlc artery, 103 
nasal wall and septum, 699 
and nerves, of tongue, 686 
obturator, 229t, 230, 409 
acetabular braneh, 409 
posterior braneh, 409 
oeeipital, 770 
sternoeleidomastold, 768 
orblt and eyeball, 665,665t 
palmar digital artery, 571 
pancreatlcoduodenal arteries, 139 
pelvis 

female, 247 
male, 229t 

penis, dorsal artery and nerve of, 120 
perforatlng, 401 
pharyngeal, aseendlng, 770 
phrenie artery, 169 
plantar 
deep, 435 
lateral, 370,454 
medial, 370,454 

popliteal,370,401,410, 412,448 
posterior 

eerebral artery, 652 
circumflex humeral artery, 535,536 
intereostal artery, 22 
11th posterior intereostal artery, 
103 

of proxlmal upper limb, 512, 512t, 

513t 

pudendal, internal, 217, 229t, 230, 
396, 397 

pulmonary artery, 36, 37,43,49, 70 
radlal artery, 494, 495, 548, 549, 
559, 562, 574, 579, 585 
radlcular, posterior, 343 
reetal 

inferior, 217 

middle,216,217,229t, 230 
superior, 216,217 
renal artery, 169,178 
rlght pulmonary artery (RP), 70 
of round ligament, 114 
saeral, lateral, 229t 
scapular, dorsal, 779 
slgmoid arteries, 146,147 
spinal 

anterlor, 343 
posterior, 343 

splenie artery, 131,134,136,139, 
168 

and vein, 129,168 
subclavian, 76, 763, 770, 778 
subcostal artery, 103 
sublingual, 788 
submental, 784, 788 
superficial circumflex iliae artery, 103 
and vein, 106 

superficial epigastrie artery, 103 
and vein, 106 


superficial temporal, 770, 771 
superior epigastrie artery, 

103,107 

superior mesenterie artery, 131,144, 
145,167 

and arterial areades, 144 
superior reetal artery, 146,147 
supraduodenal artery, 138 
suprarenal artery, 169 
suprascapular, 771 
testlcular artery, 120,121,229t 
and veln, 167 
thigh,401,401t 
thoraeie, internal, 771 
thoraeo-aeromial artery, 508 
thyroid 
IMA, 777 
inferior, 776, 777 
superior, 771,776, 777 
tibial 

anterlor, 370, 433, 448 
posterior, 448,454 
ulnar artery, 494,495, 549, 559, 

574 

ulnar nerve, 566 
umbilical, 122,223,229t 
upper limb, 494-495 
uterine, 244 

vertebral, 302, 303, 652, 770, 782, 
811 
vesieal 

Inferlor, 229t, 230 
superior, 229t, 230 
Articular eartilage, 416 
Articular dise, 599 
ligamentous border of, 600 
Articularis genu, 422 
Aseending aorta, 48 
Aseending lumbar vein, 81 
Ateleetasis, 30 
Atlanto-axial joint 
ligaments, 303 
muscles, 334t 
Atlanto-axial membrane 
anterior, 302 
posterior, 301,302 
Atlanto-oeeipital joint 
ligaments, 303 
muscles, 334t 
Atlanto-oeeipital membrane 
anterior, 301,302 
posterior, 299, 301,302, 334, 335, 
790 

Atlas, 299, 757 
anterior areh, 756 
anterior tubercle, 781 
fracture, 303 
posterior areh, 756 
transverse proeess, 756 
Atrial braneh, 56 
Atrial septal defeets (ASDs), 62 
Atrioventrlcular (AV) node, 60 
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Atrium, 64, 66 

left, 43, 49, 52-54, 57, 62, 64, 66, 
67,81 

right, 28,29,48,51,52,54, 57,60, 
62, 66,67,81,86, 88,93,94 
Auricle, 51 

Auriculotemporal nerve, 669, 835 
Auscultation 
heart, areas, 46 
triangle of, 520 

Autonomic ganglia, of head, 846, 846t 
Autonomic innervation 
abdominal nerve plexuses and 
ganglia, 183 

abdominal viseera, 182,183t 
abdominopelvie nerve plexuses and 
ganglia, 180 

sympathetie and parasympathetie, 

181 

of thorax, 86-87 
vagus nerves, in abdomen, 185 
viseeral pain, surface projeetions of, 
184 

Axilla, 511 
apex of, 510 

shoulder joint, transverse seetions, 
511 

structures, 516-518 
suspensory ligament of, 500 
veins, 509 

vvalls and eontents of, 510 
Axillary artery, 494,511,517 
Axillary faseia, 500 
Axillary fold, 505 
anterior, 2 
posterior, 2 
Axillary fossa, 2, 505 
Axillary lymph nodes, 8,105,511 
Axillary nerve, 489, 490, 514, 518, 535, 

536,544 
injury, 536 
Axillary proeess (tail) 
of breast, 5 
site of, 4 

Axillary sheath, 510 
Axillary vein, 496,511 
Axis, 299, 756, 757 
dens, 756 

Azygos vein, 80-82, 84, 85, 340 

B 

Baek 

eervieal spine 
atlanto-axial joint, 301 
eraniovertebral joints, 302 
imaging, 300 
ligaments, 299 
MRI, 356 

vertebral artery, 302 
coccyx, 314-315 
eostotransverse ligaments, 327 
dermatomes, 348 


hip bone, 314 
intervertebral dise 
ligaments and movements, 
310-311 

structure, 308-309 
lumbar vertebrae, 306-307, 306t, 
316-317,355 
muscles 

atlanto-axial joint, 334t 
atlanto-oeeipital joint, 334t 
base of skul 1,334 
deep, 330 
ereetor spinae, 325 
intermediate, 324,3311 
multifidus, 326, 328 
quadratus lumborum, 328 
semispinalis, 326 
splenius, 325, 331t 
superficial, 323 
transverse seetion, 329, 3311 
myotomes, 349 
nuchal region, 335,354 
parasympathetie nerve fibers, 350 
pelvis, 313,316-317 
rotatores, 327 
saero-iliae joint 
articular surfaces, 318 
imaging, 319, 355 
sacrum, 314-315 
spinal eord 

blood supply, 342-343 
dural sae, 337-339 
nerve roots, 341 
prevertebral structures, 340 
spinal nerves, 342-343 
spondylolisthesis, 321 
spondylolysis, 321 
strain, 329 

suboccipital region-l, 332 
suboccipital region-ll, 333 
surface anatomy, 322 
sympathetie nerve fibers, 351 
thoraeie vertebrae, 304-305, 304t, 
356 

thoracolumbar faseia, 328-329 
vertebral column 
anatomy, 290 
anomalles, 320 
eervieal, 298, 298t 
curvature, 291 
homologous parts, 294 
lumbar vertebra, 293,312 
movements, 295-297 
surface anatomy, 296-297 
transverse and spinous proeess, 
292 

vertebral venous plexuses, 344 
viseeral afferent and efferent 
innervation, 352-353 
zygapophysial joints, 308-309 
Band 

eeratoerieoid, 805 


digital band, 569 
palmar aponeurosis, 571 
of septomarginal trabecula, 67 
ulnar eollateral ligament, 554 
Bare areas and peritoneal formations, 

124,124t 

Barium enema, of eolon, 142 
Bartholinitis, 278 
Basilar artery, 302, 646, 652 
Basilar membrane, 839 
Basilie vein, 496, 498, 546 
of forearm, 498, 595 
Basivertebral vein, 344 
Bell palsy, 847 

Bieeps braehii, 528, 530, 533, 549 
short head of, 531 
tendon of, 530, 531,554 
Bieeps femoris, 389, 392, 395, 410, 

411 

Bieipital aponeurosis, 530,546, 547 

Bieipital rib, 16 

Bifid pelves, 172 

Bifid rib,16 

Bifid ureters, 172 

Bile 

duct, 138,156,160 
flow, in liver, 155 
and panereatie ducts, 160 
Biliary ducts 

biliary passages, radiographs 
of, 162 

ERGP, of gallbladder and biliary 
passages, 163 

hepatie and eystie arteries, variations 
in, 162 

panereatie ducts 
bile and, 160 

development and variability of, 

161 

variations, of eystie and hepatie ducts 
and gallbladder, 163 
Bipartite patella, 475 
Bladder, 169,209,212,213,226,236, 

254 

trigone of, 225 
uvula of, 225 
Blood supply 
of brain, 653-655 
head and neek, 655 
Body 

hyoid bone, 787 
mandible, 784 
vertebral, 813 
vertebral C5,813 
Bones of proximal upper limb, 526 
Bony spur/osteophyte, 320 
Bony spurs, 320 
Bony thorax 
anterior view, 12 
eostovertebral articulations, 17 
ligaments of, 18 
posterior view, 13 


rib and sternum anomalies, 16 
ribs, 15 

sternum and assoeiated joints, 14 
Braehial artery, 495,533, 547, 549, 

557, 559 

Braehial faseia, 501 
Braehial plexus, 490 
anterolateral view, 335 
lateral eord of, 516 
posterior eord of, 517 
of upper limb, 514, 515 
Braehial veins, 547 
Braehialis, 528, 533 
Braehioeephalie trunk, 494 
Braehioeephalie vein, 68, 69 
Braehioradialis, 535, 547, 548, 562, 

584 

Brain 

blood supply of 
arteries of, 353t, 653 
arteriograms, 654 
eerebral arterial eirele, 652 
head and neek, 655 
imaging of, 745-749 
Brainstem, 740-741 
Breast 
anatomy, 4 
anterior view, 4-6 
arterial supply and venous drainage 
of, 10 

axillary proeess (tail), 4, 5 
bed of, 11 
eaneer, 5,9 
imaging of, 7 
ineisions, 10 
lateral view, 7 
lymphatie drainage of, 8-9 
mammary gland, 6 
posterior, lymph nodes, 8 
quadrants of, 5 
sagittal seetion, 6 
superior view, 7 
suspensory ligaments of, 5, 6 
Bronehi and bronchopulmonary 

segments 

bronehograms, 41-42 
3D volume reconstruction (3DVR) 
of, 43 

pulmonary arteries, relationship 
of, 43 

segmental, 38-39 
traehea and bronehi in situ, 40 
Bronehomediastinal trunk, 45 
Bronchopulmonary (hilar) nodes, 45 
Bronehoseopy, 41 
Bronchus, 71 
right main, 36 
right superior lobar, 76 
segmental and bronchopulmonary 
segments, 38-39 
Buccal branehes, 668 
Buccal nerve (CN VII), 636, 835 
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Bulb 

of penis, 266 
vestibule, 276 
Bunion, 471 
Bursa 

giuteofemorai bursa, 396 
knee 

articuiaris genu and bursae, 
422-423, 423t 
lovver limb, 422-423, 423t 
obturator internus bursa, 403 
omentum, 131 
inferior reeess of, 124 
opened, 130 

posterior reiationships of, 129 
posterior wall of, 131 
superior reeess of, 124,125,131 
prepatellar bursa, subcutaneous, 
416 

shoulder region, subacromial bursa, 
539 

subacromial bursa, 544 
subcutaneous oleeranon bursa, 557 
suprapatellar bursa, 422,428 
troehanterie bursa, 396 

e 

Galeaneai bursitis, 444 
Galeaneai fracture, 466 
Galeaneai tendon, 440-444,447 
Calcaneofibular iigament, 462 
Caldweil radiograph, 624 
Calyx, 170 
Canal 

anal eanal, 265 
innervation, 218 
neurovascular structures, 216 
sphineters, 214-215 
earotid eanal, 620 
hypoglossal eanal, 623 
inguinal region, boundaries, of eanal, 

112t 

laerimal canaliculi, 657 
lower limb, femoral eanal, 381 
optie eanal, 623 
pterygoid eanal, 621 
pylorie eanal, 128,133 
semicircular eanals, 838 
sphineter anal eanal, 214-215 
Canaliculus 
eoehlear, 629, 720 
tympanie, 629, 716, 717, 840 
vestibular, 629 
Capitulum, 557 
Capsule 
joints 

elbow joint, synovial capsule of, 
556 

shoulder region, ligaments and 
articular capsule of, 540-541 
ligaments, synovial capsule, 570 
renal capsule, 175 


eareinoma of tongue, 682 
eardia, 133 

eardiae eompression, 50 
eardiae conduction system, 60 
eardiae eyele and eardiae skeleton, 61 
eardiae outflow, surgical isolation of, 52 
eardiae plexuses, 73 
and pulmonary arteries, 70 
eardiae referred pain, 86 
eardiae tamponade, 31 
eardial noteh, 133 
earotid artery, 76 
earotid eanal, 620 
earpal areh, 495 

earpal bones, 482, 483, 487, 601 
earpal tunnel transverse (axial) seetion, 

608-609 
Carpi radialis 
brevis, extensor, 590 
extensor, 589 
longus, extensor, 590 
Carpi ulnaris, extensor, 589 
earpometaearpal {CMC) joints, 601 
eartilages 

arytenoid, 804, 805 
erieoid, 756, 794, 795, 804, 805 
epiglottie, 805 
larynx skeleton, 804-805 
thyroid, 756, 785, 794, 795, 804, 
805 

Cauda equina, 336,339 
Caudal epidural bloek, 251 
Caval opening, 178 
Cavernous sinus, 645 
eavity 

ankle joint, 456 
anterior view, 24 
ear 

right tympanie eavity, 717-719 
tympanie eavity, 716 
tympanie eavity, tructures of, 714 
head, nasopharynx and oral eavity, 
724-727 
lower limb, 456 
nasal eavity, 30 
paranasal sinuses, 703 
orbit and eyeball, 656 
lateral aspeet, 660-661 
superior approaeh, 658, 659 
orbital eavity, 612, 615 
peritoneum and peritoneal eavity 
abdominal eontents and, 123 
anterolateral abdominal wall, 
posterior aspeet of, 122 
formations and bare areas, 124, 
124t 

omental bursa, 127,129-131 
posterior abdominal eavity, 148 
posterior wall of, 126 
stomaeh and omenta, 128 
subdivisions of, 125 
transverse seetions, 127 


pleural eavity, 30,74 
posterior abdominal eavity 
peritoneum of, 148 
with peritoneum removed, 149 
superior mediastinum and great 
vessels 

and roof of pleural eavity, 74 
Cecum, 126,140,148 
vascular fold of, 143 
eeliae arteriogram, 136 
Celiac artery, 134 
eeliae trunk, 131,134,136,178 
eentral axillary lymph nodes, 497 
eentral lymph nodes, 8 
eentral tendon of diaphragm, 75 
Centrum, 291 

eephalie vein, 3,498, 509,546 
of forearm, 498, 592 
Cerebellum, 742-745 
eerebral artery 
anterior, 652 

posterior, 644, 649, 650, 652, 655 
eerebral eompression, 729 
eerebral contusion, 728 
eervieal eardiae branehes, 44 
eervieal eord, 341 
eervieal faseia 
deep, 500 

eervieal lordosis, 291 
eervieal nerves, 341 
eervieal part, 30 
eervieal region 
anterior, 758, 758t, 766 
posterior 
muscles, 789 

skull and transverse base seetion, 
791 

suboccipital seetion, 790 
eervieal ribs, 16 
eervieal spine 
atlanto-axial joint, 301 
eraniovertebral joints, 302 
imaging, 300 
ligaments, 299 
MRI, 356 

vertebral artery, 302 
eervieal vertebrae, 290, 292, 294 
Cervix, 236 
ehest radiograph, 29 
ehoana, 620 

ehorda tympani (CN VII), 803, 835 
eiliary vessels, anterior, 667 
Circumflex braneh, 56 
Circumflex iliae artery 
deep, 103,113 
Circumflex, posterior, 544 
Circumflex scapular artery, 518 
eisterna ehyli, 85,186,187 
eisternal puncture, 742 
eiaviele, 3,10,482,486, 503, 511, 

526, 778 

eiavipeetoral faseia, 508 


eiavipeetoral (deltopeetoral) triangle, 

498, 503 

eiitoris 
body of, 276 
crus of, 276 
dorsal nerve of, 274 
glans of, 276 
Clivus, 619 
Coccygeal nerve, 341 
Coccyx, 200, 201,290-292, 314-315 
eoehlea, 838 
eoehlear duct, 839 
eoehlear (spiral) ganglion, 838 
eoehlear nerve, 838 
Colic artery, 144,146,147 
Colic flexure, 140,148 
eollateral llgament, 602 
flbula, 417,418 
tibia, 417,418,420 
Colon, 148 
barium enema, 142 
eolonoseopy, 142 
deseending eolon, 126,140,141 
diverticulosis, of eolon, 142 
sigmoid eolon, 140,141,148,219 
slgmoid mesoeolon, 126,141,148 
transverse eolon, 140,141 
transverse mesoeolon, 124,126, 
130,148,166 
eompartments 
arm, anterior and posterior 
eompartments of, 529 
infraeolie eompartment, 126 
lower limb 

faseia eompartments, 376-377 
leg, eompartmental Infeetions, 478 
musculofascial eompartments, 
376-377 

neek, viseeral eompartment 
alimentary layer, 777 
endoerlne layer I and II, 774, 775 
respiratory layer, 776 
perlneum 

female organs/vessels, 258-259, 
262-263 

male organs/vessels, 258-259, 
262-263 

supracolic eompartment, 126 
syndromes, 377 
upper limb, musculofascial 
eompartments, 500, 501 
Computed tomography 
heartand pericardium, 54 
intervertebral dlses and 

zygapophysial joints, 309 
lumbar spine, 355 
paranasal sinuses and nasal eavlty, 
703 

perltoneum and peritoneal 
eavity, 127 

saero-iliae joint, 319, 355 
temporomandibular joint, 681 
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Computecl tomography angiograms, 

94,95 

Goneha 

inferior,615,690,696,700 
middle nasal, 627 
superior, 700 
Gondyle 
epieondyle 
lateral, 555 
medial, 550,551 
femur 
lateral, 426 
medial, 428 

oeeipital eondyle, 620,621 
tibial eondyles 
lateral, 426 
medial, 426,428 
eonjoint tendon, 107,111,112 
Conus medullaris, 336, 339 
eoraeobraehialis, 528, 530, 531,533, 

549 

eoronal MRI, 608 
of abdomen, 192 
of eranial nerves, 850 
of thorax, 92 
eoronal suture, 618 
eoronary artery, 56 
eoronary ligament, 124,126,150 
eoronary vessels 
arteries, 56 
eardiae veins, 57 
circulation, 59 
eoronary arteriograms, with 
orientation drawings, 58 
Corrugator supercilii, 632 
eostal, 33 

3rd eostal eartilage, 24 
eostal origin, 178 
eostal part, 30 
eostoehondral junction, 28 
Costocoracoid membrane, 500 
eostotransverse joint, 17 
eostotransverse ligament 
anterior view, 19 
posterior, 327 
superior, 18,19, 327 
eostovertebral articulations, bony thorax, 

17-18 

eranial nerves, 647, 647t, 820, 8211 
abducent nerve (CN VI), 646, 650, 
651,660,818-820,828, 

828t, 829, 847 

auriculotemporal nerve (CN V 3 ), 669 
base of brain, 818 
buccal branehes, 636, 668 
eranial base, internal aspeet of, 819 
faeial nerve (CN VII), 646-648, 668 , 
669, 818-820, 836, 836t, 

837, 847 

frontal nerve (CN V^), 831 
gastrocnemius, 389 
lateral, 440-443 


lateral head,410,411,421 
medial, 440-443 
medial head, 410,411 
glossopharyngeal nerve (CN IX), 
646-648,669,818-820,840, 
840t, 841 

head, autonomic ganglia of, 846, 
846t 

hypoglossal nerve (CN XII), 646, 647, 
669, 818-820, 845, 845t 
infra-orbital nerve (CN V^), 636 
infratroehlear nerve (CN V^), 636 
intermediate nerve (CN VII), 818-820 
laerimal nerve (CN V^), 636, 831 
lesions, 847, 847t 
mandibular nerve (CN V3), 646,650, 
834, 835 

maxillary nerve (CN V^), 646, 650, 
677, 707, 832 
mental nerve (CN V3), 636 
middle eranial fossa—I, 650 
middle eranial fossa—II, 651 
MRIs 

eoronal, 850 
transverse, 848-849 
nuclei 

lateral view, 823 
posterior (dorsal) view, 822 
oculomotor nerve (CN III), 646, 647, 
649-651,660,818-820,828, 
828t, 829, 847 
eyeball, innervation of, 829 
orbit, muscles and nerves of, 827 
olfaetory nerves (CN I), 646, 
818-820,824, 824t 
ophthalmie nerve (CN V^), 646, 650 
optie nerve (CN II), 646, 647, 

818-820, 825-826, 825t 
posterior exposures of, 648 
spinal aeeessory nerve (CN XI), 522, 
646-648,669,818-820,844, 
844t 

supra-orbital nerve (CN V^), 831 
supratrochlear nerve (CN V^), 636, 
831 

temporal branehes (CN VII), 668 
tentorial noteh, 649 
trigeminal nerve (CN V), 646-650, 

818-820, 829, 830, 830t, 832 
mandibular nerve, 834t, 835 
maxillary nerve, 832t, 833 
ophthalmie, 831,8311 
troehlear nerve (CN IV), 646-650, 

818-820, 828, 828t, 829 
vagus nerve (CN X), 646-648,669, 
818-820, 842, 843, 843t 
vestibulocochlear nerve (CN VIII), 
646-648,721,818-820,838, 
838t, 839 

zygomatie branehes (CN VII), 660, 
668 

zygomatieofaeial nerve (CN V^), 636 


Cranium 

anterior view, 614, 615 
base, 781 

at birth and in early ehildhood, 612-613 
ethmoid, 626-627 
faeial (frontal) aspeet, 614-615 
foramina, 620t-621t 
frontal, 626-627 
inferior view, 620 
interior view, 623-624 
laerimal bones, 626-627 
lateral aspeet, 616,617 
mandible, 626-627 
maxilla, 626-627 
nerves and vessels of, 646 
nose and infratemporal region, lateral 
wall of, 628 

posterior view, 618, 619 
radiographs of, 624-625 
sphenoid bone, 630-631 
superior view, 622 
temporal bone, 629 
eremaster 
artery, 116,121 
muscle, 111,115 
within eremasterie faseia, 117 
and faseia, 116,117 

Crest 

iliae, 198,199 
urethral, 225 
ehbhform plate, 623 
ertilage thyroid, lamina of, 795 
Cruciate ligament 
anterior, 417 
posterior, 417 
Cruciform ligament, 303 
Crura, medial and lateral, 106 
Crural faseia, 376 
Crus, 176 
elitoris, 276 
diaphragm, 187 
penis, 266 
eSF rhinorrhea, 622 
Cubital lymph nodes, 497 
Cubital tunnel, tendinous areh of, 551 
Cusp anterior, 67 
Cystic arteries, 162 
Cystic duct, 156 
variations of, 163 

D 

3D volume reconstruction (3DVR), of 

thorax, 43, 94-95 
Deformity of external nose, 697 
Deltoid, 503, 508, 509, 521,525 
faseia, 501 

Deltopeetoral groove, 503 
Deltopeetoral lymph nodes, 497 
Dens of axis, 303,756 
Denticulate ligament, 337 
Dermatomes, 102, 348 
lower limb, 368,369 


Deseending (thoraeie) aorta, 54 
Deseending eolon, 126,140,141 
Deseending thoraeie aorta, 84 
Diaphragm, 26,99,176,178 
eentral tendon of, 75 
lumbar plexus and vertebral 
attaehment of, 176 
muscular part of, 75 
and perieardial sae, 75 
right crus of, 187 
surface markings of, 47 
Diaphragma sellae (sellar diaphragm), 

644, 649 
Diaphragmatie, 33 
Diaphragmatie hernia, 178 
Diaphragmatie part, 30 
Diaphragmatie (anterior and superior) 

surface, of liver, 150 
Diastole, 61 
Digestive system, 132 
Digiti minimi, extensor, 589 
Digitorum 

brevis, extensor, 434 

extensor, 589, 590 

longus, extensor, 431,432,438, 

439, 444 

Diloeated epiphysis, femoral head, 360 
Dise 

articular dise, 599 
intervertebral dise 
ligaments and movements, 

310-311 

structure, 308-309 
ligaments 
articular dise, 600 
intervertebral dise, 310-311 
Distal humerus, 484 
Distal ileum, 140 

distal radio-ulnar joint, saeeiform reeess 

of, 600 

Distal radius, 484 
Distal ulna, 484 
Diverticulosis, of eolon, 142 
Dorsal artery and nerve of penis, 120 
Dorsal earpal areh, 581 
Dorsal digital artery, 580 
Dorsal panereas, 161 
Dorsal panereatie artery, 139 
Dorsal scapular vein, 509 
Dorsal vein 
areh, 372, 373 
network, of hand, 496 
of penis, deep, 120 
Dorsalis pedis artery, 433-435, 448 
anomalous, 448 
Dorsalis pedis pulse, 434 
Dorsum sellae, 619,649 
Duct 

aeeessory panereatie duct, 137 
bile duct, 138,156,160 
eoehlear duct, 839 
eystie duct, 156,163 
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Duct (Continuecl) 
ejaculatory, 220, 221,224, 225 
gland 

sublingual, 785 
vestibulard duct, 276 
hepatie duct, 156,157,160 
iymphatie, 8,45, 79 
right, 811 

nasolaerimal duct, 657 
panereatie duct, 137,160 
parotid gland and duct, 633 
right lymphatie duct, 78 
submandibuiar, 786 
thoraeie, 45, 78, 79, 83-85,186, 
340,811 

thorax, posterior, 78 
vestibular giand, 276 
Ductules 

prostatie, 224, 225 

Ductus deferens, 120, 219-221,224, 

226 

ampuiia, 220, 224 
artery of, 121 
Duodenai eap, 135 
Duodenai papiiia, 137,160 
Duodenoje]unai junction, 126,141,148 
Duodenum, 98, 99,137,139,157 
blood supply to, 139 
panereas and, 137-138 
parts and relationships of, 137t 
radiographs of, 135 
Dura mater, 337, 341 

E 

Ear 

auricle, 709 

bony and membranous labyrinths, 
720 

eoehlea, 721 

external, middle, and internal, 710, 
711 

middle and inner ear in situ, 715 
ossieles of, 713 

pharyngotympanie tube, 716-719 
right tympanie eavity, 717-719 
tympanie eavity, 716 
tructures of, 714 
tympanie membrane, 712 
vestibulocochlear nerve (CN VIII), 721 
Eetopie pelvie kidney, 172 
Elbovvjoint 

and anuiar ligament, 556, 570 
articular surfaces of, 557 
bones and imaging of, 552 
medial aspeet of bones, 554 
radio-ulnarjoints, 553 
synovial capsule of, 556 
synovial membrane of, 556 
Elbovv region 
anomalies, 549 
anterior vievv, 546 


cubitai fossa 
deep disseetion I, 547 
deep disseetion II, 548 
surface anatomy and superficial 
disseetion, 546 
iigaments of, 554,555 
posterior aspeet of, 550-551 
Eminenee 

intereondyiar eminenee, 426 
parietai eminenee, 613 
Endoseopie retrograde ehoiangiography 

and panereatography (ERCP), 
160,163 
Epieondyie 
iateral, 555 
medial, 550, 551 
Epididymis, 120 
Epidurai fat, 340 
Epidurai hematomas, 642 
Epigastrie artery 

inferior,103,107,112,113,116 
superior, 103,106,107 
Epigastrie vesseis 
inferior, 122 
superior, 103 
Epiglottis, 796, 797, 804 
Epiphyses, femoral head, 360 
Epiphysial plate 
tibial fractures, 361 
Epistaxis, 699 
Ereetor spinae, 322 
muscle, 325 
Esophageai hiatus, 178 
Esophageai vein, 165 
Esophagus, 54, 68, 69, 71,76, 82, 84, 

98,99,178,777 
arterial supply to, 77 
bloekage of, 135 
radiographs of, 135 
Ethmoid bone, 656 
Eyebaii. See also Orbit and eyebaii 
disseeted eyebaii, 666 
innervation of, 829 
ocular fundus and blood supply, 667 

F 

Eabella, 475 
Faee and sealp 
arteries of, 638, 638t 
eyelid, 636 

faeial expression, 634, 635 
muscles, 635t, 636, 640 
faeial nerve, branehes of, 635,637, 
637t, 640 

parotid gland and duct, 633 
trigeminal nerve, cutaneous branehes 
of, 636 

veins of, 639, 639t 
Faeiai artery, 632 

Faeiai nerve (CN VII), 646-648, 668, 

669, 818-820, 836, 836t, 837 


palsy, 847 
Faeial vein, 639 
Faieiform ligament, 123,150 
Failen arehes, 474 
Falx eerebelli (eerebellar falx), 644 
Falx eerebri (eerebral falx), 644 
Faseia 
aiar, 753 

buccopharyngeal, 753 
eervieal, deep, 753 
deep, 376 

endopelvie, 252, 255 
inferior, 263 
lata, 376 
obturator, 263 
omohyoid, 762 
parietai abdominal, 223 
pelvie, 255 
diaphragm, 263 
tendinous areh, 223 
viseerai, 223 
perineai, 262, 263 
pharyngobasiiar, 792, 801 
pretraeheal, 775 
prevertebral, 753, 780 
reetal, 263 

submandibular gland, 769 
superior, 263 
umbilicai (prevesieal), 255 
uterovaginal, 263 
vesieai, 263 
viseerai, 775 
Faseiotomy, 377 
Fat 

epidural, 340 
paranephrie, 175 
perinephrie, 175 
Fat-pad, 114,115 
Fauces isthmus 
paiatine tonsil, 799 
serial disseetion 
and nasopharynx I iaterai vvall, 
800 

and nasopharynx II lateral vvall, 
801 

and nasopharynx III lateral vvall, 
802 

and nasopharynx IV lateral vvall, 
803 

surface anatomy (oropharyngeal), 
798 

Femoral artery, 103, 370,379-381, 

388 

lateral circumflex, 408,409 
medial circumflex, 408,409 
Femorai neckfracture, 408 
Femorai nerve, 176,177 
Femorai region, 358 
Femorai ring, 380 
Femorai sheath, 379, 381 
Femur, 359, 390, 391,412 


eondyie 
lateral, 426 
medial, 428 
head blood supply, 408 
head ligament, 405-407, 409 
anterior, 450 
blood vessels, 409 
posterior, 450 
intermuscular septum 
anteromedial, 377 
lateral, 377 
posteromedial, 377 
nerve, 362, 380, 381,407 
quadratus, 393 
transverse seetions, 480 
vein, 371,378-381 
Fibrous digital sheath, 569, 577 
Fibular, 359, 390, 391,431 
brevis, 437 

eoliaterai ligament, 421,422,427 
fracture, 441 
iongus tendon, 437 
nerve, 392 

peroneai nerve, 410,411 
eommon, 362 
deep, 362, 432,433 
lesion, 436 

superficiai, 362, 432, 433, 437 
peroneai retinacuium 
inferior, 438 
superior, 438 
peroneai troehlea, 439 
peroneus artery, 445 
peroneus brevis, 431,434-436, 

435, 438, 439 
peroneus longus, 436-439 
peroneus tertius, 431,435,438 
vein, 371 

Filum terminale internum, 339 
Fissure 
horizontal, 34 
oblique, 27, 34, 37 
superior orbitai, 619,623 
Fiat feet, 474 
Fiexor earpi radialis, 562 
Fiexor earpi ulnaris, 551,562, 563 
Fiexor digiti minimi (FDM), 454 
Flexor digitorum brevis (FDB), 452 
Fiexor digitorum iongus (FDL), 440,441, 

444 , 445 , 447 

tendon, 453 

Fiexor digitorum superficiaiis, 563 
Fiexor hallucis brevis (FHB), 454 
Fiexor hallucis iongus (FHL), 440, 441, 

444-447, 456 

tendon, 453 

Fiexor pollieis brevis, 572 
Fiexor pollieis brevis superficiai head, 

574 

Fiexor pollieis longus, 564, 565, 576 
Fiexor retinacuium, 501 
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Flexors, deep, 564 
Fold 

axillary fold, 505 
anterior, 2 

cecum, vascuiar fold of, 143 
inferior ileoeeeal fold, 143 
lateral umbilical fold, 122 
medial umbilical fold, 122 
median umbiiicai foid, 122 
synoviai foid, infrapatellar, 416 
umbilical foids, 122 
Foot 

arehes, 474 
bones, ehild age, 361 
dorsal artery, 370 
dorsum, 457 
medial, 447 
radiographs, 461 
region, 358 
Foramen 
magnum, 621 
ovaie, 620 

transversarium, 57, 757 
Forearm 

anterior aspeet of, 558, 558t 
arteries of, 559 
basilie vein of, 546, 595 
bones, 560 

and muscle attaehments on, 582 
eephalie vein of, 592 
deep structures, extensor aspeet of, 
585 

hand and attaehments of forearm 
muscies, 560 
median vein of, 546 
muscies, 560, 5611 
posterior aspeet of, 583, 583t 
posterior view, 483 
radioulnar joints, ligaments of, 559 
superficial muscles, 562 
extensor aspeet of, 584 
transverse seetions and transverse 
{axial) MRiS of, 606-607 

Fossa 

acetabular fossa, 409 
acetabular fossa, biood vesseis, 409 
axiiiary fossa, 2,505 
eraniai nerves 
middle eranial fossa-l, 650 
middle eranial fossa-ll, 651 
cubital fossa 
deep disseetion I, 547 
deep disseetion II, 548 
surface anatomy and superficial 
disseetion, 546 
isehio-anai, 222, 265 
laterai inguinal fossa, 122 
mandibular fossa, 620 
mediai inguinal fossa, 122 
muscles, popliteai fossa, 413 
nerves 


popiiteal fossa, 411 
pterygopalatine fossa, 705-707 
ovaiis, 64 
parareetai, 219 
popiiteal fossa, 410-413 
pterygopalatine fossa 
nerves of, 705-707 
sphenoid bone, 708 
supraclavicular 
lesser, 768 

supravesical, 122, 213 
temporai fossa, 616 
temporai region and infratemporai 
fossa, 670-679 
tonsiilar, 800 

Fovea, femur head ligament, 402 
Fractured mandible, 669 
Fractures, 526 
Frontal bone, 612,613 
Frontal nerve (CN Vi), 831 
Frontal (metopie) suture, 612 
Fundus, 133,135 
of stomaeh, 135 
of uterus, 238 

G 

Gag refiex, 682 
Gallbladder, 156 
ERGP, 163 

and porta hepatis, 158 
variations of, 163 
Ganglion 

abdominal nerve plexuses and, 183 
abdominal viseera, 182 
abdominopelvie nerve piexuses and, 
180 

eervieai, superior, 792 
eervieothoraeie, 782 
lymphatie drainage, 187 
stellate bloek, 782 
submandibular, 786 
Gastrie artery, 131,134 
Gastrie vein, 131,165 
Gastrocnemius, 389 
laterai, 440-443 
laterai head, 410,411,421 
mediai, 440-443 
mediai head, 410,411 
strain, 442 

Gastroeoiie ligament, 123,128,131, 

148 

Gastroduodenai artery, 134,138,139 
Gastro-epipioie artery, 134 
Gastro-omental artery, 129,134,138 
Gastro-omental vessels, 130 
Gastrosplenie ligament, 123 
Gemeiius 

inferior, 396, 397, 399 
superior, 393, 396, 397, 399 
Genicular artery 
inferior iateral, 412,424,425 


inferior medial, 412,424,425 
lateral inferior, 421 
superior laterai, 412,424,425 
superior mediai, 412,424,425 
Geniogiossus paralysis, 685 
Geniohyoid, 766 
Genitofemorai nerve, 176,177 
femoral braneh of, 115 
genital braneh of, 114 
Genu valgum, 415 
Genu varum, 415 
Gland 

bulbourethral, 220 
faseia, submandibular, 769 
palatine, 800 
seminai, 224, 226 
subiingual, 785 
submandibular, 802 
thyroid, 778 
inferior pole of, 774 
isthmus of, 774 
superior poie of, 774 
vestibuiar, 276 
vestibuiard duct, 276 
Glaucoma, 666 

Glossopharyngeai nerve (CN IX), 337, 

646-648,669,818-820,840, 
840t, 841 
Gluteal artery 
inferior, 396 
superior, 397,401 
Gluteai faseia, 389 
Gluteai nerve 
inferior, 396,401 
superior, 397 
Gluteai region 
arteries, 401,4011 
laterai rotators, 398-399 
muscies, 392-394, 394t, 396-397 
nerves, 400,400t 
Gluteofemorai bursa, 396 
Gluteus maximus, 389, 393-394, 396 
Gluteus medius, 393, 394, 396, 397 
Goiter, 778 

Gonads, deseent of, 118 
Graeiiis, 383, 387 
Great auricular nerve (C2, C3), 633 
Great saphenous vein, 106 
Great toe. See Fiallux 
Great vessels, 48-49, 51 
Greater curvature, 133,135 
Greater omentum, 124 
Greater sae, 124 
Greater splanehnie nerve, 84, 85 
Greater troehanter, 393 
Greater tubercle, 525 
Groove 

azygos vein, 36 
braehioeephaiie vein, 36 
deltopeetorai groove, 503 
iliopsoas, 202 


inferior vena eava, 36 
laterai meniscus, 417 
mediai meniscus, 417 
meniscus groove 
laterai, 417 
medial, 417 
obturator, 201 
obturator externus, 403 
superior vena eava, 36 
vertebrai artery, 302, 303 
Gutter, 110 
Gyrus, 731,734, 735 


Fiallucis brevis, extensor, 434 
Fiallucis longus, extensor, 431,432, 

434, 439 
Haliux, 471 
Haliux valgus, 471 
Hamstring strains, 392 
Hand 

arteriai suppiy of, 580 
arteries of, 581,5811 
bones, 596 

and muscle attaehments on, 582 
cutaneous innervation of, 586, 587 
dorsal venous network of, 498 
dorsum of, 588-590 
functional positions of, 604 
imaging of bones, 597 
laterai aspeet, 592-594 
medial aspeet of, 595 
muscles of, 573t 
palm, synovial sheaths of, 576 
surface anatomy of skeleton of, 568 
thumb, movements of, 582 
Head 

autonomic ganglia of, 846, 846t 
autonomic innervation, 723 
biood suppiy, 655 
imaging of, 724-727 
lymphatie drainage, 722 
nasopharynx and oral eavity, 724-727 
Heart 

conduction system, eoronal seetion, 60 
external 

and great vessels, 48-49 
and pericardium, 50, 52-54 
pre-and postnatai circulation, 55 
sternoeostal (anterior) surface and 
great vessels in situ, 51 
surface markings of, 46-47 
innervation of, 86 
internal 

eardiae eyeie and eardiae 
skeieton, 61 
leftatrium, 64 
left ventriele, 64-65 
right atrium, 62 
right ventrieie, 63 
vaives of, 66-67 
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Helieotrema, 839 
Hemi-azygos vein, 80, 81,85 
Hemivertebra, 320 
Hemoperieardiym, 53 
Hemorrhoids, 231 

Hepatie artery, 131,134,136,157,162 
Hepatie branehes, 185 
Hepatie duct, 156,157,160 
variations of, 163 

Hepatie portal vein, 131,138,156, 

164,165 

Hepatie segmentation, 154-155,155t 
Hepatie veins, 153 
Hepatopanereatie ampulla, 160 
Hepatorenal reeess, 151 
Hernia 

hiatal (hiatus), 135 

inguinal, direet and indireet, 119, 

119t 

Hiatal hernia, 135,178 
Hiatus 

aortie hiatus, 178 
esophageal hiatus, 178 
hiatal hernia, 135 
urogenital, 267 
High-tone deafness, 721 
Hipbone, 198-200,314, 358,359, 

405 

medial view, 318 
Hip joint 

iliofemoral ligament, 402 
isehiofemoral ligament, 403 
radiograph and eoronal seetion, 406 
transverse seetion and MRI, 407 
Hip prosthesis, 405 
Hip replaeement, 406 
Horseshoe kidney, 172 
Housemaid’s knee. See Prepatellar 

bursitis 

Humeral artery, 544 

Humeral (lateral) axillary lymph nodes, 

497 

Humeral (lateral) lymph nodes, 8 
Humerus, 482, 483, 486, 526, 527 
Hyoid bone, 756, 769, 772, 784, 787, 

794 

Hypoglossal eanal, 623 
Hypoglossal nerve (CN XII), 646, 647, 

669, 818-820, 845, 845t 
Hypothenar faseia, 569 
Hystereetomy, 240 
Hysterosalpingogram, 288 
Hysterosalpingography. See 

Hysterosalpingogram 

I 

lleal arteries, 145 
lleal diverticulum, 143 
lleoeeeal fold 
anterior, 244 
inferior, 143 


leoeeeal orifiee, 143 
leoeeeal region and appendix, 143 
leoeolie artery, 144 
leum, 143,148 
leus, 145 
liae artery 
eommon, 370 

external, 103,113,115,167, 370 
internal, 370 
and vein, 167 
liae erest, 173 
liae vein 
eommon, 371 
external, 115,167,371 
internal, 371 
liacus, 381,383, 385 
lioeostalis, 325 
eervieis, 325 
lumborum, 325 
thoraeis, 325 

liofemoral ligament, 402-404,407 
liohypogastrie nerve, 103,111,112, 

174-177 

lio-inguinal nerve, 103,106,111,112, 

176,177 

liolumbar ligament, 316, 317 
liopsoas, 381,384, 385 
liopubic traet, 122 

liotibial traet, 376,389,392,414,421 
liotibial traet (band) syndrome (ITBS), 

376 

lium, 200, 405 

neisional nerve injury, of anterolateral 

abdominal wall, 103 
ndieis, extensor, 584, 585, 589 
nferior lobar bronchus 
left, 76 

nferior mesenterie artery (IMA), 146, 

147 

nferior vena eava (IVC), 179,179t 
obstrnetion of, 81 
nferomedial quadrant, 5 
nfraeolie eompartment, 126 
nfra-orbital foramen, 616 
nfra-orbital nerve (CN V^), 636 
nfraspinatus, 524 
nfratroehlear nerve (CN V^), 636 
nguinal fossa 
lateral, 122 
medial, 122 

nguinal ligament, 100,110, 379, 380 
nguinal lymph nodes, 375 
deep, 374 

superficial, 374, 375 
lnguinal region 
boundaries, of eanal, 112t 
female, 114-115 
gonads, deseent of, 118 
hernias, 119,119t 
male, 110-113 

spermatie eord, and testis, 116-117 


lnguinal ring 
deep, 122 
loeation of, 113 

Innermost intereostal, 19-21,23 
Innervation, of lungs, 44 
interehondral joint, 14 
intereondylar eminenee, 426 
intereostal artery 
anterior, 22, 24, 25 
external, 19-24, 26 
membrane, external, 22 
posterior, 22, 77,103, 340, 342 
Ist intereostal nerve, 24 
2nd intereostal nerve, 24, 25 
intereostal spaees 
inferior, anterior ends of, 21 
transverse seetion, eontents of, 22 
vertebral ends 

inferior, external aspeet of, 20 
internal aspeet of, 19 
intereostal vein, 24, 25 
interernral fibers, 106,110 
Intermediate muscle, 324, 3311 
Intermediate nerve (CN VII), 818-820 
Internal earotid artery (ICA), 646,650, 

651 

Internal intereostal, 20-22, 24, 25 
interehondral part of, 26 
interosseous part of, 26 
membrane, 19, 20, 22 
Internal oblique, 26,107,111,112, 

115,173,174 

Internal spermatie faseia, 116,117 
Internal thoraeie artery, 24, 25 
Internal thoraeie vein, 24, 25 
lnterosseous artery 
anterior, 559 
posterior, 459, 558 
lnterosseous ligament, 450 
lnterosseous membrane, 377,450, 

478, 554, 555 
lnterosseous nerve, 565 
interpeetoral lymph nodes, 8 
Interphalangeal joints, 602 
lnterspinous ligament, 309, 312 
Intertransversarii, 328 
intertroehanterie line, 402 
lnterventricular septum, 65 
Intervertebral dise 

ligaments and movements, 310-311 
structure, 308-309 
Intestinal lymphatie trunk, 186 
Intestines 

anterior view, 140,141,148,149 
barium enema and eolonoseopy, 142 
ileoeeeal region and appendix, 143 
inferior mesenterie arteriogram, 147 
inferior mesenterie artery, 146 
posterior abdominal eavity 
peritoneum of, 148 
with peritoneum removed, 149 


small intestine 
interior of, 140 

sigmoid mesoeolon and mesentery 
of, 141 

superior mesenterie arteriograms, 

145 

superior mesenterie artery and 
arterial areades, 144 
lntra-articular ligament, 18 
lntragluteal injeetion, 396 
lntrapulmonary bronehi, 71 
isehemia, 343 
isehial bursitis, 393 
isehial spine, 398 
isehiofemoral ligament, 403 
lschium, 200, 405 
lsthmus, 775 

J 

Jejunal arteries, 145 
Jejunum, 135 
Joints 
ankle 

articular surfaces, 463 
joint eavity, 456 
ligaments, 457 
medial/deltoid ligament, 460 
posterior aspeet, 458 
synovial membrane, 456 
atlanto-axial, 303, 334t 
atlanto-oeeipital, 303,334t 
axilla, shoulder joint, 511 
bony thorax assoeiated joints, 14 
earpometaearpal (CMC) joints, 601 
eraniovertebral, 302 
cubonavicular, 470 
cuneonavicular, 470 
distal radio-ulnar joint, 600 
elbowjoint, 570 
and anular ligament, 556, 570 
articular surfaces of, 557 
bones and imaging of, 552 
medial aspeet of bones, 554 
radio-ulnarjoints, 553 
synovial capsule of, 556 
synovial membrane of, 556 
foot, 467 

forearm, radioulnar joints, 559 
hip 

iliofemoral ligament, 402 
isehiofemoral ligament, 403 
radiograph and eoronal seetion, 
406 

transverse seetion and MRI, 407 
interphalangeal joints, 602 
inversion and eversion, 466 
knee 

articular surfaces and ligaments, 
417 

erneiate ligaments and menisei, 
419 







INDEX 


861 


fibrous layer, 429 
fibrous layer and synovlal 
membrane, 416 
injury, 418 
ligaments, 418 

metaearpophalangeal, 349,602 
metatarsophalangeal, 471 
mldearpal (transverse earpal) jolnt, 
600 

radioearpal (vvrist) joint, 599, 600 
radioulnar joints, 559 
saero-iliae, 318, 319, 355 
shoulder region 
acromioclavicular joint, 539 
imaging of, 544-545 
ligaments and articular capsule of, 
540-541 

peetoral glrdle, 538 
of rotator cuff, 542-543 
subacromlal bursa, 539 
of shoulder reglon, 538-545 
subtalar, 466 
taloealeaneal, 468 
tarsal, transverse, 469 
tarsometatarsal, 470 
temporomandlbular joint, 616 
eoronal seetion, 680 
mastieation, muscles of, 678,678t 
movements of, 679, 679t 
seetional anatomy of, 681 
tibiofibular, 433,450 
upper limb, 482,483 
vvrist, radioearpal jolnt, 599, 600 
zygapophysial, 308-310 
Jugular foramen, 619,621 
Jugular lymphatle trunk, 78 
Jugular vein, 509 
external, 496 
internal, 496 

Jumper’s knee. See Patella 
Junctlon 

eostoehondral junctlon, 28 
duodenojejunal junction, 126,141, 
148 

K 

Kidneys, 129,168,169,175,187 
anomalies of, 172 
exposure of, 168,173-175 
lymphatie drainage, 186 
segments of, 171 
structure of, 170 
and suprarenal glands, 169 
Knee 

anastomoses, 424-425 
anterior aspeet, 414-415 
articularis genu and bursae, 

422-423, 423t 
elinieal Imaging, 426 
eoronal seetion and MRI, 427 
lateral aspeet, 421 



medial aspeet, 420 
posterlor vlevv, 410 
radiograph, 428 

sagittal seetion and MRI, 428-429 
Knee joint 

articular surfaces and ligaments, 417 
erneiate ligaments and menisei, 419 
fibrous layer, 429 

fibrous layer and synovlal membrane, 
416 
injury, 418 
ligaments, 418 
Kyphosis 

saeroeoeeygeal kyphosls, 291 
thoraele kyphosis, 291 

L 

Laerimal bone, 615, 656 
Laerimal canaliculi, 657 
Laerimal gland, 657 
Laerimal nerve (CN V^), 636, 831 
Laerimal sae, 657 
Lacunar llgament, 380 
Lambda, 618 
Lambdoid suture, 618 
Lamineetomy, 306 
Laparoseopy, 237 
Larynx, 30 

external and laryngeal nerves, 806 
internal, 807 

laryngoseopie examination and MRI 
imaglng, 810 
muscles, 808t 

skeleton eartilages, 804-805 
sympathetie trunk/periarterial plexus, 
811 

thyroid gland, larynx, and traehea 
lymphatle drainage, 811 
Latissimus dorsi, 173, 322, 323, 510, 

517,521,522,531 
Left pulmonary artery (LP), 70 
Left superior intereostal veln, 81 
Left suprarenal gland, 185 
Leg 

anterior aspeets 
bones and muscle, 431,431t 
muscles, 436 
nerves, 432-433, 432t 
superficial muscles, 430 
eompartmental infeetlons, 478 
intermuscular septum 
anterior, 478 
posterior, 478 
lateral aspeets 
muscles, 436-437, 437t 
MRI, 479 
posterlor aspeets 
arterial supply, 449,449t 
bones, 441 

deep muscles, 444-445 
muscles, 440,440t 


popliteal arteriogram and arterial 
anomalies, 448 
superficial muscles, 442-443 
transverse seetion, 478 
Leg region, 358 
Lesser curvature, 133 
Lesser omentum, 124,128,130 
Lesser splanehnie nerve, 84 
Levator ani, 208, 222, 254, 265, 276 
Levator eostarnm longus, 327 
Levator scapulae, 324, 521,522 
Levatores costarum, 20, 23 
Ligaments 
acetabular, 404 
alar, 303 
ankle joint, 457 
medial/deltoid, 460 
ankle reglon 
lateral, 462 
medlal, 460 

anular ligament of radius, 554-556 
articular dise, 600 
atlanto-axial joint, 303 
atlanto-oeeipital, 303 
axilla, suspensory ligament of, 500 
bony thorax, 18 

breast, suspensory ligaments of, 6 
calcaneofibular, 462 
eervieal spine, 299 
eollateral 

fibular,417,418, 421,422,427 
tibia, 417,418,420,427 
eollateral llgament, 602 
eostotransverse, 327 
of eostovertebral articulatlons, 18 
erneiate 

anterior,417,418,427,429 
posterior,417,418,427,429 
erneiform, 303 
denticulate, 337 

elbovv joint and anular ligament, 556, 
570 

elbovv region, 554, 555 
femur head, 409 
forearm, radioulnar joints, 559 
of head of femur, 405-407, 409, 

450 

iliofemoral, 402-404, 407 
iliolumbar, 316,317 
inguinal, 379,380 
interosseous, 450 
interspinous, 309, 312 
intervertebral dise, 310-311 
isehiofemoral, 403 
knee joint, 418 
lacunar, 380 
longitudinal 

anterior, 302,310,312,316 
posterior, 310-312 
lumbar, 316-317 
nuchal, 333 


palmar earpal ligament, 501 
palmar ligament, 600, 602 
patellar, 389, 414 
peetineal, 380 
pelvis,316-317 
pubovesical, 255 

radial eollateral ligament, 555, 556 
radioulnar joints, 559 
saeroeoeeygeal, 205 
anterior, 316 
posterior, 317 
saero-iliae, 205,317 
anterior, 316 
posterior, 317 

sacrospinous, 205, 206, 316, 398 
sacrotuberous, 205, 206, 267, 316, 
317,398 
shoulder region 

ligaments and articular capsule of, 
540-541 

sole of foot, 472-473 
stylohyoid, 787, 803 
supraspinous, 309,312, 317 
suspensory 
ovary of, 252 
penis of, 268 
synovial capsule, 570 
talofibular, anterior, 462 
tibiofibular, anterior, 457 
tibionavicular, medial, 460 
transverse, 303 
ulnar eollateral llgament, 554 
uterosacral, 255 
uterus, 212 
vestibular, 807 
voeal, 807 

Ligamentum flavum, 308-310,312 
Ligamentum venosum, 151 
Line 

pain, pelvie, 230 
peetinate, 215 
Linea alba, 100 
Linea semilunaris, 100 
Lingual nerve, 835 
Liposuction, 105 
Liver, 98 

bare area of, 126 
biopsy, 151 

diaphragmatie (anterior and superior) 
surface of, 150 
flovv, of blood and bile In, 155 
hepatie veins, 153 
porta hepatis 

gallbladder and structures of, 158 
vessels in, 159 

portal triad, exposure of, 156-157 
posterior relations, sehematie 
illustration, 152 
segmentation, 154-155,155t 
viseeral (postero-lnferlor) surface 
of, 151 
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L4-L5 intervertebral IV dise, 309 
Lobe 

inferior, 34,35 
snperior, 34, 35 

Loeal anesthesia, intereostal spaee, 11 
Longissimus thoraeis, 325 
Longitudinal ligament 
anterior, 18, 302, 310, 312,316 
posterior, 310-312 
Longus eapitis, 334 
Lovver limb 

acetabular fossa, 409 
acetabular region, 404 
ankle 

eoronal seetion, 464 
disloeation, 457 
medial, 446-447 
MRI, 464, 465 
posteromedial aspeet, 459 
radiographs, 461 
synovial sheaths and tendons, 
438-439 

transverse seetion, 465 
ankle joint 

articular surfaces, 463 
joint eavity, 456 
ligaments, 457 
posterior aspeet, 458 
ankle region 
lateral ligaments, 462 
medial ligaments, 460 
arteries, 370 
bones 

at birth, 360 
features, 359 
hip, 358 

bony anomalies, 475 
cutaneous nerves, 364,365t 
deep tendon reflexes, 367 
deep veins, 371 
dermatomes, 368, 369 
dorsum of foot 
bones and muscle, 431 
muscles, 436 

muscles and arteries, 435,435t 
surface anatomy disseetion, 434 
faseia eompartments, 376-377 
femoral eanal, 381 
femoral sheath, 379 
femoral triangle, 380 
femur 

head blood supply, 408 
head ligament blood 
vessels, 409 
transverse seetions, 480 
fibula 

transverse seetions, 480 
foot 

arehes, 474 
dorsum, 457 
medial, 447 
radiographs, 461 


gluteal region 
arteries, 401,4011 
lateral rotators, 398-399 
muscles, 392-394, 394t, 
396-397 
nerves, 400,400t 
hip bone, 405 
hip joint 

iliofemoral ligament, 402 
isehiofemoral ligament, 403 
radiograph and eoronal seetion, 
406 

transverse seetion and MRI, 407 
inguinal lymph nodes, 375 
knee 

anastomoses, 424-425 
anterior aspeet, 414-415 
articularis genu and bursae, 
422-423, 423t 
elinieal imaging, 426 
eoronal seetion and MRI, 427 
lateral aspeet, 421 
medial aspeet, 420 
radiograph, 428 

sagittal seetion and MRI, 428-429 
knee joint 

articular surfaces and ligaments, 
417 

erneiate ligaments and menisei, 
419 

fibrous layer and synovial 
membrane, 416 
injury, 418 
ligaments, 418 
leg 

anterior aspeets, 430-433,432t 
eompartmental infeetions, 478 
lateral aspeets, 436-437,437t 
MRI, 479 

posterior aspeets, 440-444,448, 
449, 449t 

transverse seetion, 478 
lymphatie drainage, 374 
motor innervation, 362, 363t 
musculofascial eompartments, 
376-377 
myotomes, 367 
nerve lesions, 366t 
nerve root/anterior ramus lesions, 
367t 

popliteal fossa 
anatomy, 410 
deep disseetion, 412 
muscles, 413 
nerves, 411 

postnatal development, 360-361 
retro-inguinal passage, 380-381 
saphenous opening, 378 
sole of foot 

first layer muscles, 452,452t 
fourth layer muscles, 455,455t 
ligaments, 472-473 


seeond layer muscles, 453,453t 
superficial, 451 

third layer muscles, 454,454t 
subtalar joint, 466 
superficial inguinal vessels, 378 
superficial veins, 372,373 
taloealeaneal joint, 468 
thigh 

anteromedial aspeet, 390 
arteries, posterior, 401,4011 
bones, 388-389 
lateral aspeet, 391 
medial aspeet, 382-384,385t, 
386-387, 386t 
muscles, posterior, 392-393, 
395-397, 395t 
transverse seetions and MRI, 
476-477 
tibia 

transverse seetions, 480 
tibiofibular joint and syndesmosis, 
450 

Lumbar eord, 341 
Lumbar lordosis, 291 
Lumbar lymph nodes, 187 
Lumbar lymphatie trunk, 186 
Lumbar nerves, 341 
Lumbar plexus 
of diaphragm, 176 
nerves of, 177 
Lumbar triangle, 522 
Lumbar vertebrae, 290, 292, 294, 

306-307, 306t, 316-317, 355 
Lumbocostal triangle, 178 
Lumborum muscle, quadratus, 328 
Lumborum, quadratus, 175,328 
Lumbosacral trunk, 176,177 
Lumbosacral vertebra, transitional, 320 
Lumbricals, 452 
and interossei, 573 
Lungs 
apex of, 28 

eaneer (eareinoma), 45 
inferior lobe of, 27 
innervation of, 44 
left, 35 

lymphatie drainage of, 45 
mediastinal (medial) surface and 
hilum 

of left lung, 37 
of right lung, 36 
parietal pleura 
extent of, 32-33 
surface markings of, 33t 
right, 34 

superior lobe of, 27 
surface markings of, 47 
topography of, 28 
viseeral pleura, surface markings 
of, 33t 
Lymph node, 79 

apieal axillary lymph nodes, 497 


apieal lymph node, 8 
axillary lymph nodes, 8,105, 511 
eentral axillary lymph nodes, 497 
eentral lymph nodes, 8 
cubital lymph nodes, 497 
deltopeetoral lymph nodes, 497 
humeral (lateral) axillary lymph 
nodes, 497 

humeral (lateral) lymph nodes, 8 
inguinal lymph nodes, 375 
deep, 374 

superficial, 374, 375 
interpeetoral lymph nodes, 8 
lovver limb, inguinal lymph nodes, 

375 

lumbar lymph nodes, 187 
lymphatie drainage, 187 
parasternal lymph node, 8 
parasternal lymph nodes, 105 
peetoral (anterior) axillary lymph 
nodes, 497 

peetoral (anterior) lymph nodes, 8 
subscapular (posterior) lymph nodes, 
8,497 

superficial inguinal lymph nodes, 105 
Lymphatie eapillaries, 79 
Lymphatie drainage, 217, 232-233, 

248-249 

of anterolateral abdominal vvall, 105 

of breast, 8-9 

breast eaneer, 6,9 

gallbladder, 189 

of head, 722 

large intestine, 189 

liver, 189 

lumbar and intestinal lymphatie 
trunks, 188 

lumbar lymph nodes, sympathetie 
trunk, nerves, and ganglia, 187 
of lungs, 45 

spleen and panereas, 188 
stomaeh and small intestine, 188 
of suprarenal glands, kidneys, and 
ureters, 186 
of testis, 121 
of thorax, 88-89 
Lymphatie duct, 8,45,79 
Lymphatie duct, right, 78 
Lymphatie plexus 
deep, 45 

Lymphatie system, posterior thorax, 79 
Lymphatie vessels, superficial, 374 

M 

Macula, 667 

Magnetie resonanee imaging (MRI) 
of abdomen 
eoronal, 192 
sagittal, 193 

transverse or horizontal (axial), 

190-191 
ankle, 464,465 
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eervieal spine, 356 
of eranial nerves 
eoronal, 850 
transverse, 848-849 
hip joint, 407 
knee, 427-429 
leg, 479 
thigh, 476-477 
of thorax 
eoronal, 92 
sagittal, 93 

transverse {axial), 90-91 
Malleolar artery, medial, 435 
Malleolns 

lateral, 358, 372, 373 
medial, 358, 370, 372 
Mammary gland, 6 
Mandible, 612,615 
angle of, 616 
body ot, 615,616 
eoronoid proeess, 673 
head, 670 
neek, 670 
ramus, 612, 617 
Mandibular fossa, 620 
Mandibular nerve (CN V 3 ), 646,650, 

677, 834, 834t, 835 
Manubriosternal joint, 14 
Manubrium, 14, 50 
Marginal artery, 145,146 
Masseterie nerve, 835 
Mastieation, muscles of, 678, 678t 
Mastoid antrum, inteetions, 717 
Mastoid eells, infeetions, 717 
Mastoid proeess, 616,620, 621 
Mastoiditis, 717 
Maxilla, 612 

Maxillary artery, branehes of, 676, 677 
Maxillary nerve (CN V^), 646, 650, 677, 

707, 832, 832t, 833 
Maxillary sinusitis, 704 
Medial sural cutaneous nerve, 364 
Median cubital vein, 546 
Median nerve, 514, 547, 557,600 
lateral root of, 516 
medial root of, 516 
recurrent braneh of, 574 
Median umbilical fold, 122 
Mediastinal silhouette, pathologieal 

vvidening of, 29 
Mediastinum, 30,31,33 
and great vessels, superior 
aortie areh, branehes of, 72 
eardiae and pulmonary plexuses, 
73 

eardiae plexus and pulmonary 
arteries, 70 

and roof of pleural eavity, 74 
superficial disseetions, 68-69 
and traehea, 70 

traeheal bifurcation and bronehi, 
71 


posterior thorax, 82-85 
surface and hilum 
of left lung, 37 
of right lung, 36 
topography of, 28 
Mediolateral oblique (MLO) 

mammogram, 7 
Medulla, 350 
Medulla oblongata, 740 
Medullary artery, anterior segmental, 

343 

Membrane 
obturator, 205, 206 
perineal, 222, 263, 265, 266 
quadrangular, 807 
thyrohyoid, 776 
Meningeal artery, 641 
Meninges and meningeal spaees 
araehnoid granulations, 643 
dura mater, 643, 644 
venous sinuses of, 645 
middle meningeal artery and pterion, 
641 

sealp and meninges, layers of, 642 
Meniscus 
groove 
lateral, 417 
medial, 417 
lateral, 419,427 
medial, 416-420 
Mental nerve (CN V 3 ), 636 
Mesenterie arteriogram 
inferior, 147 
superior, 145 
Mesenterie artery 
and arterial areades, 144 
inferior, 146 

superior, 131,144,145,167 
Mesenterie vein 
inferior, 131,164 
superior, 131,138,164 
and artery, 138 
Mesoappendix, 143 
Mesosalpinx, 240, 241 
Metaearpal bones, 482, 483, 487, 582 
Metaearpals, 601 

Metaearpophalangeal joints, 349, 602 
Metatarsophalangeal, medial, 367 
Midarm fracture, 535 
Midbrain, 350 

Midearpal (transverse earpal) joint, 600 

Middle eolie artery, 144,145 

Middle lobe, 34 

Mitral valve, 64, 67 

Modiolus, 839 

Mons pubis, 273 

Motion siekness, 721 

MR angiogram, of abdomen, 

194-195 

Multifidus muscle, 326, 328 
lumborum, 326 
Multifidus thoraeis, 326 


Muscles 

of anterolateral abdominal vvall, 108, 

108t 

aponeurosis, 324 
arm, 528 

anterior aspeet of arm-l, 530 
anterior aspeet of arm-ll, 531 
lateral aspeet of, 532-533 
scapulohumeral muscles, 525 
arytenoids, 808t 
baek 

atlanto-axial joint, 334t 
atlanto-oeeipital joint, 334t 
base of skull, 334 
deep, 330 

and deltoid muscles, 521,5211 
ereetor spinae, 325 
intermediate, 324,3311 
multifidus, 326, 328 
and posterior axioappendicular 
musclesi, 522 
quadratus lumborum, 328 
semispinalis, 326 
splenius, 325, 331t 
superficial, 323 
transverse seetion, 329, 3311 
of bed of breast, 11 
bulbospongiosus, 259, 260t, 276 
eapitis, longus, 780t 
eervieal region, posterior, 789 
coccygeus, 206, 208, 209, 211,258, 
267, 2087 
eolli, longus, 780t 

eompressor urethrae (females only), 
260t 

eostotransverse ligament 
posterior, 327 
superior, 327 

eremaster muscle, 111,115 
vvithin eremasterie faseia, 117 
and faseia, 116,117 
erieoarytenoid 
lateral, 808t 
posterior, 808t 
cricopharyngeus, 794t 
erieothyroid, 808t 

deep transverse perineal (male only), 

260t 

dorsum of foot, 435, 435t, 436 
ereetor spinae, 322 
external anal sphineter, 260t 
external urethral sphineter, 260t 
extra-ocular muscles, 633t, 662, 
662t, 663 

faee and sealp, faeial expression, 
635t, 636, 640 
forearm, 560, 5611 
bones and muscle attaehments 
on, 582 

hand and attaehments of forearm 
muscles, 560 

posterior aspeet of, 583, 583t 


superficial muscles of, 562, 584 
genioglossus, 786 
gluteal region, 392-394, 394t, 
396-397 
hand, 573t, 582 
hyoglossus, 786 
ilioeostalis, 325 
infrahyoid, 767t 
intertransversarii, 328 
ischiocavernosus, 259, 260t, 275 
larynx, 808t 

latissimus dorsi, 322, 323 
leg 

anterior aspeets, 430-431,436 
lateral aspeets, 436-437, 437t 
posterior aspeets, 440,440t, 
442-445 

levator eostarnm longus, 327 
levator scapulae, 324 
longissimus, 789 
longissimus thoraeis, 325 
mastieation, muscles of, 678, 678t 
multifidus, 789 
lumborum, 326 
thoraeis, 326 
mylohyoid, 766 

nasal vvall, palatine muscles, 702 
oblique part 
inferior, 780t 
superior, 780t 
of orbit, 827 
palatopharyngeus, 794t 
peetoral region 

axioappendicular muscles, 507, 
507t 

scapulohumeral muscles, 507 
pharyngeal eonstrietor 
inferior, 794t 
middle, 794t 
superior, 794t 
pharynx, 794t 
platysma, 752t 
popliteal fossa, 413 
of posterior abdominal vvall, 176t 
posterior median furrovv, 322 
posterior superior iliae spine (PSIS), 
322 

prevertebral, 780t-781t 
pubococcygeus, 206, 207, 209, 214, 
258, 267 

puboprostaticus, 207 
puborectalis, 207, 208, 214 
pubovaginalis, 207, 209, 277 
quadratus lumborum, 328 
ramus, posterior, 327 
rectus eapitis 
anterior, 7811 
lateralis, 7811 
of respiration, 26, 26t 
rhomboid, 324 
rotatores (eervieal), 789 
rotatores brevis, 327 
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Muscles (Continuecl) 
rotatores longus, 327 
salpingopharyngeus, 794t 
soalene, 762, 780t-781t 
anterior, 7811 
middle, 781t, 783t 
posterior, 7811, 783t 
scapulae, levator, 783t 
semispinalis, 789 
semispinalis eapitis, 326 
semispinalis eervieis, 326 
semispinalis thoraeis, 326 
serratus posterior superior, 324 
smooth muscle (female only), 260t 
of soft palate, 690, 690t 
sole of foot, 452-455, 452t-454t 
spinal (posterior), deltoid, 322 
spinalis, 325 
splenius, 789 
eapitis, 783t 
splenius eapitis, 325 
splenius eervieis, 325 
sternoeleidomastoid, 759 
stylopharyngeus, 794t 
superficial transverse perineal, 260t 
suprahyoid, 767t 

temporomandibular joint, 678, 678t 

teres, 322 

thigh 

medial, 386-387, 386t 
posterior, 392-393, 395-397, 
395t 

of thoraeie wall, 23, 23t 
thoracolumbar faseia, 323,324 
anterior layer, 329 
middle layer, 328, 329 
posterior layer, 328, 329 
thyroarytenold, 808t 
thyropharyngeus, 794t 
of tongue, 683,683t 
trapezius, 322, 323, 759 
inferior, 322, 323 
middle, 322, 323 
superior, 322, 323 
urethrovaginal sphineter, 260t 
vertieal, 780t 
voealis, 808t 

Muscular part of diaphagm, 75 
Musculocutaneous nerve, 488,490, 

514, 516,518,533 
Musculophrenic artery, 103 
Mylohyoid nerve, 835 
Myotomes, 349, 367 

N 

Nasal bone, 615, 616,656 
Nasal eavity, 30 
paranasal sinuses, 703 
Nasal mucosa, olfaetory part, 824 
Nasal wall 

palatine muscles, 702 
paranasal sinuses, 702 


rhinits, 701 
and septum 
arteries of, 699 
bones of, 697 
innervation of, 698 
Nasolaerimal duct, 657 
Neek 

anterior region (anterior triangle), 
764-767 
blood supply, 655 
bones and eartilages skeleton, 
756-757 

eervieal region (posteriortriangle), 
lateral, 760-763 
mouth submandlbular reglon and 
floor 

llngual and faeial arteries, 788 
serial disseetion, 784-787 
neurovascular structures, earotid 
triangle 
arteries, 770 

deep disseetion, 769, 771 
deep veins, 773 
nerves vs. vessels relatlonships, 
772 

superficial disseetion, 768 
prevertebral and sealene muscles, 
780t-781t 
regions 
eervieal, 758t 

sternoeleidomastoid and trapezius, 
759t 
root region 

braehial plexus and sympathetie 
trunk, 782 

deep anterior disseetion, 779 
right side disseetion, 778 
seetional anatomy and imaglng 
earotid artery doppler us eolor flow 
study, 816 

head medlan and sean, 815 
transverse mris, 812 
subcutaneous structures and eervieal 
faseia 

superficial veins, 753 
surface anatomy and 
traeheostomy, 755 
tissue seetional demonstratlons, 
753 

suprahyoid and infrahyoid muscles, 
764-767 

vertebral muscles, lateral, 783t 
viseeral eompartment 
alimentary layer, 777 
endoerine layer I and II, 774, 775 
resplratory layer, 776 

Nerve 

abducent, 818-820, 829 
alveolar, 835 
anal, Inferlor, 265, 274 
anoeoeeygeal, 211 

anterlor ramus (intereostal nerve), 22 


arm, trieeps braehii and related 
nerves, 535 
aurlculotemporal, 835 
axillary nerve, 489,490, 514, 518, 
535, 536, 544 
axillary nerve injury, 536 
buccal, 835 
eervieal, 341 
transverse, 760 
eoeeygeal, 210-211,341 
eoehlear, 838 

eranial nerves. See a/soCranial 
nerves 

transverse MRI, 848-849 
cutaneous, 364, 365t, 522 
dorsal 
artery, 120 
of elitorls, 274 
of penis, 120, 268 
eyeball, 664-665 
faeial nerve, 818-820, 836, 836t, 
837 

branehes of, 635, 637, 637t, 640 
femoral, 176,177,222,362,380, 
381,407 

flbular/peroneal, 410,411,436 
eommon, 362 
deep, 362, 432, 433 
superficlal, 362, 432, 433, 437 
frontal, 831 
ganglia 

abdominal nerve plexuses and, 
183 

abdominopelvie nerve plexuses 
and, 180 

genitofemoral nerve, 176,177 
femoral braneh of, 115 
genital braneh of, 114 
glossopharyngeal, 337, 772, 793, 
795,802,818-820,840,841 
glossopharyngeal nerves, 840, 840t, 
841 

gluteal region, 400,400t 
inferior, 396,401 
superior, 397 

great auricular nerve (C2, C3), 633, 
760 

greater oeeipital, 790 
greater splanehnie nerve, 84, 85 
hypogastrie, 253 

hypoglossal, 769, 772, 785-787, 
818-820, 845, 845t 
iliohypogastrie nerve (L1), 103,111, 
112,174-177 
ilio-inguinal, 177 

ilio-inguinal nerve, 103,106,111, 
112,176,177 
ineisional nerve injury, 103 
Ist intereostal nerve, 24 
2nd intereostal nerve, 25 
2st intereostal nerve, 24 
Intermediate, 818-820 


interosseous nerve, 565 
laerimal, 831 
laryngeal 

left recurrent, 776, 777 
rlght recurrent, 776, 778, 795, 
806, 808, 809 
superior, 806 
leg 

anterlor aspeets, 432-433, 432t 
lesser splanehnie nerve, 84 
to levator ani, 211 
lingual, 785, 786, 803, 835 
lumbar, 341 
lumbar plexus, 177 
of lumbar plexus, 177 
mandibular nerves, 677, 834, 834t, 
835 

masseterie, 835 
maxillary nerve, 832, 832t, 833 
median nerve, 514,547, 557, 600 
lateral root of, 516 
medial root of, 516 
recurrent braneh of, 574 
musculocutaneous nerve, 488,490, 
514, 516,518,533 
mylohyoid, 835 
to mylohyoid, 785 
neek, point of, 760 
obturator nerve, 176,177,209, 211, 
362 

oeeipital, 332 
lesser, 760 

oculomotor, 818-820, 827-829 
olfaetory, 818-820, 824, 824t 
ophthalmle, 831 
ophthalmle nerves, 831,8311 
optie, 818-820, 825 
optie nerves, 825-826, 825t 
orbit, 664-665, 827 
palatine nerves, anesthesia of, 689 
palmar digital nerve, 575, 580 
pelvie splanehnie, 253 
penis, dorsal artery and nerve of, 120 
perlneal, 274 
branehes of, 274 
perlpheral, 347 
peroneal, 362 
phrenie, 82, 761 
piriformis, 211 
plantar 

lateral, 362, 454 
medial, 362,454 
popliteal fossa, 411 
pterygoid, 835 

pterygopalatine fossa, 705-707 
pudendal,211,251,274, 396,397 
quadratus femoris, 211 
radial nerve, 489,490, 514, 517, 
518,535,536, 548,557, 
563-565, 590 
reetal, inferior, 265, 274 
recurrent laryngeal nerve, 68,69 
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saeral, 210-211,341 
saphenous, 388,446 
seiatie, 362,396-398,407,411 
spinal, 342-343, 346, 347 
spinal aeeessory, 761,768, 769, 

772, 818-820, 844, 844t 
splanehnie nerves, 183t, 187,352 
stylopharyngeus, 787 
subcostal nerve (T12), 103,174,175 
suboccipital, 790 
superior laryngeal, 772 
external braneh, 772, 776 
internal braneh, 772,776, 795 
supraclavicular, 502,760 
supra-orbital, 831 
suprascapular nerve, 489 
supratrochlear, 831 
temporal, deep, 835 
thigh, lateral cutaneous nerve of, 177 
thoraeie nerve, 341,517 
thoraeo-abdominal nerves, 103,104 
to thyrohyoid, 785 

tibial, 392, 410, 411,442, 443, 445, 
446 

trigeminal nerve, 818-820, 829, 

830, 830t, 832 
cutaneous branehes of, 636 
mandibular nerve, 834t, 835 
maxillary nerve, 832t, 833 
ophthalmie nerve, 8311 
troehlear nerves, 818-820,827-829 
tympanie, 840, 841 
ulnar nerve, 488, 514, 516, 533, 
550,551,557,566,567,574, 
575, 578, 579, 590, 595 
upper limb, 490, 4911, 603t 
dermatomes of, 493, 493t 
motor innervation of, 488-489 
myotatie reflexes, 492 
myotomes, 492 
nerve root eompression, 492t 
vagus nerve, 27, 44,185, 352, 772, 
777,778,818-820,842,843, 
843t 

inferior eardiae braneh of, 778 
vestibular, 838, 839 
vestibulocochlear nerve, 818-820, 
838, 838t, 839 
zygomatieofaeial nerve, 660 
Nerve bloek, pudendal, 251 
Neural areh, 291 
Neuroanatomy, 728-729 
Nipple, 4 
Node 

atrioventricular, 60 
bronchopulmonary, 45 
lymph. SeeLymph node 
sinoatrial, 60 
Noteh 

eardlal, 133 
clavicular, 14 
interarytenoid, 810 


mandibular, 670 
radial, 556 
saeroeoeeygeal, 315 
selatle, 201,293, 359 
suprasternal, 2,4, 5 
tentorial, 649 
thyroid, 808 
vertebral, 306 
Nuchal ligament, 333 
Nuchal line, superior, 618 
Nuchal region, 335,354 
Nucleus 

amygdaloid, 733 
eardiorespiratory, 822 
caudate, 733, 736, 737 
eranial nerve, 822-823 
genlculate, 825 
gustatory, 822 
lentiform, 736,737 
red, 743 

Nucleus pulposus, 310, 312 

0 

Oblique 

aponeurosis of, 106 
external, 11,104,107,173,174 
fissure, 27 
Obliquus eapitis 
inferior, 332-334 
superior, 332-334 
Obturator artery, 399,409 
acetabular braneh, 409 
posterior braneh, 409 
Obturator externus, 402 
Obturator internus, 393, 399 
bursa, 403 
tendon, 403 

Obturator nerve, 176,177,362 
Oeeipital bone, 302, 612, 613, 753 
basilar part, 619, 621,622, 801 
jugular proeess, 648 
squamous part, 618, 621,622 
Oeeipital eondyle, 620, 621 
Oeelpital nerve, 332 
Oculomotor nerves (CN III), 646, 647, 

649-651,660,818-820, 
827-829 
palsy, 847 

Oleeranon, 486, 487, 527, 529, 534, 

535, 550 

Olfaetory bulb, 818, 824 
Olfaetory nerves (CN I), 646, 818-820, 

824, 824t 

Olfaetory part, nasal mucosa, 824 
Olfaetory traet, 824 
Omental (epiploie) foramen, 128 
Omentum, 123-125,127-130 
bursa, 131 

inferior reeess of, 124 
opened, 130 

posterior relationships of, 129 
posterior wall of, 131 


superior reeess of, 124,125,131 
stomaeh and, 128 
Opening 
aortie, 176 
eaval, 178 
eoronary slnus, 62 
ejaculatory ducts, 225 
esophageal, 129,176 
saphenous, 107, 376, 378, 379 
Ophthalmie nerve (CN V^), 646, 650, 

831,831t 

Opponens pollieis, 572 
Optie eanal, 623 
Optie ehiasm, 825 

Optie nerve (CN II), 646, 647, 818-820, 

825-826, 825t 
Optie traet, 825 
Orbit and eyeball, 827, 829 
arterles of, 665,665t 
dlsseeted eyeball, 666 
extra-ocular muscles, 633t, 662, 
662t, 663 

ellnleal testlng of, 664 
eye and laerlmal apparatus, 657 
eye surface anatomy, 656 
nerves of, 664-665 
ocular fundus and blood supply, 667 
orbital eavity, 656 
lateral aspeet, 660-661 
superlor approaeh, 658,659 
veins of, 665t 

Orbital eavlty, 612, 615, 656, 658-661 
Orbital flssure 
superior, 623 
Orbital fractures, 656 
Orbitomeatal plane, 616 
Orlflee 

of appendix, 143 
eoronary artery, 65, 66 
ileoeeeal, 143 
urethal 

external, 220, 257, 259, 272 
internal, 220, 225 
vaginal, 259 
Os trigonum, 475 
Osseous spiral lamina, 839 
Osteoarthritis, hip joint, 406 
Ovary, 212,236,238,244 
suspensory ligament of, 252 

P 

Palate, 688-690, 690t 
Palatlne bone, 620,656,671,800 
horizontal plate, 688 
pyramidal proeess, 708 
Palm 

deep disseetlon of, 578, 579 
muscular layers of, 572 
superflcial disseetion of, 574, 575 
synovial sheaths of, 576 
transverse seetion, 610 
Palmar aponeurosls, 501,569, 571 


Palmar areh, 494,495, 559, 580 
Palmar earpal areh, 495 
Palmar earpal ligament, 501 
Palmar digital artery, 571 
Palmar dlgltal nerve, 575,580 
Palmar interossei, 571,572 
Palmar ligament, 600,602 
Palmaris longus, 562 
Pampiniform plexus of veins, 120 
Panereas, 98, 99,129-131,138,139, 

157,168 

blood supply to, 139 
duodenum and, 137-138 
uncinate proeess of, 138 
Panereatie artery, inferior, 139 
Panereatie duct, 137,160 
bile and, 160 

development and variabillty of, 161 
Pancreaticoduodenal areh, 139 
Pancreaticoduodenal artery, 139 
anterior inferior, 138 
anterior superior, 139 
Papilla 

inferior laerimal, 657 
lingual, 682 

major duodenal, 137,160 
minor duodenal, 137,160 
renal, 170 
Papilledema, 667 
Paraeentesls, 127 
Paraeolie gutter, 126 
Paranasal sinuses, 703, 704 
Paranephrie fat, 175 
Parasternal lymph node, 8,105 
Parasympathetle innervatlon, 181 
Parasympathetle nerve flbers, 350 
Para-umbilical vein, 165 
Parietal bone, 613 
Parietal emlnenee, 613 
Parietal peritoneum, 122 
pain from, 184 
Parietal pleura, 44,98, 99 
extent of, 32-33 
surface marklngs of, 33t 
Parotid region, 668-669 
Parotideetomy, 669 
Patella, 359,383,390,414, 426 
disloeatlon of, 417 
ligament, 389,414 
retinaculum 
lateral, 383,414 
medial,383,414 
tendinitis, 382 

Patellofemoral syndrome, 426 
Peetlneal ligament, 380 
Pectineus, 381 
Peetoral faseia, 500, 501 
Peetoral region 

axilla and elavipeetoral fasela, 508 
axloappendlcular muscles, 507, 507t 
cutaneous braneh, anterior, 22 
female, 4-5 
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Peetoral region (Continuecl) 
lymph node, 8,497 
male, 2-3 

syperfieial disseetion, 502 
snrfaee anatomy, 503 
scapulohumeral muscles, 507 
serratus anterior, 506 
superficial disseetion, 3, 5 
surface anatomy, 2,4 
trunk 

superficial disseetion of, 504 
surface anatomy of, 505 
Peetoralis major, 3,11,502, 505, 506, 

510,516 

clavicular head of, 2 
peetoral faseia eovering, 3 
sternoeostal head of, 2 
Peetoralis minor, 508,510 
Peduncle, 740, 743 
Pelvis,313,316-317 
female organs/vessels 
arterial supply, 245 
artehes and veins, 246-247 
autonomic nerves innervation, 
252-253 

broad ligament and uterus, 
240-241 
genital, 238 
innervation, 250 
lymphatie drainage, 248-249 
pregnaney and nerve bloeks 
innervation, 251 
pregnant uterus, 242-243 
in situ, 236-237 
ureter vs. uterine artery 
relationship, 244 
uterus and adnexa, 239 
floor and vvalls 
diaphragm, 207 
diaphragm, female, 209 
diaphragm, male, 208 
diaphragm, muscle, 207 
muscles, 207t 

obturator internus and piriformis, 
206 

girdle 

anatomieal position, 201 
bones and divisions, 200 
female/surface anatomy, 199 
ligaments, 205 
male vs. female differenees, 
202-203 

male/surface anatomy, 198 
radiographs, 204 
imaging and seetional anatomy 
female, transverse seetion, 
283-285 

male, transverse seetion, 280-282 
ultrasound seans, female, 286-287 
uterus and uterine tubes 
radiograph, 288 


lesser, 200 
male organs/vessels 
arteries and veins, 228-229 
external genitalia, 220 
innervation, 234-235 
lymphatie drainage, 232-233 
portal-systemie (portaeaval) 
anastomoses, 231 
posterior approaeh, 222-223 
prostate ductus deferens, 221 
seminal glands and prostate, 224 
in situ and lateral vvall, 230 
transreetal ultrasound seans, 227 
transverse seetions, 226 
urinary bladder and prostatie 
urethra, 221,225 
peritoneal refleetions 
eovering organs, female, 212 
hemiseeted right half, male, 213 
posterior neurovascular structures, 
216 

splanehnie, 211t 
subperitoneal region 
cervix and upper vagina faseia/ 
supporting meehanism, 255 
female pelvis, transverse seetion, 
254 

Penis 
body, 268 
bulb of, 266 
eorona, 268 
eorpora eavernosa, 270 
corpus cavernosum, 259, 270 
corpus spongiosum, 259, 270 
crura of, 270 
crus of, 266 

deep dorsal vein of, 120 
dorsal artery, 120 
dorsal nerve, 120, 268 
glans, 268, 270 
root, 268, 270 
suspensory ligament of, 268 
Perforating arteries, 401 
Perieardial sae, 53 
and diaphragm, 75 
Pericardium, 31,50 
and heart, 52-54 
in relation to sternum, 50 
Perinephrie fat, 175 
Perineum 

female organs/vessels 
arterial supply, 245 
disseetion, 273, 275-279 
innervation, 274 
lymphatie drainage, 248-249 
muscles, 260t, 261 
pelvis supporting and eompressor/ 
sphineterie muscles, 264 
perineal eompartments, 258-259, 
262-263 

surface anatomy, 257 


imaging and seetional anatomy 
female transverse seetion, 
283-285 

male transverse seetion, 280-282 
uterus and uterine tubes, 288 
male organs/vessels 
disseetion, 265-267 
innervation, 234-235 
lymphatie drainage, 232-233 
muscles, 260t, 261 
pelvis supporting and eompressor/ 
sphineterie muscles, 264 
perineal eompartments, 258-259, 
262-263 

surface anatomy, 257 
urethra, 272 

urogenital system, ereetile bodies, 
270 

penis 

eross seetions, 271 
glans, prepuce and neurovascular 
bundle, 268 
layers and nerves, 269 
Peripheral nerves, 347 
Peritoneum, 213 
cut edge of, 220 

of posterior abdominal eavity, 148 
recto-uterine pouc, 254 
Peritoneum and peritoneal eavity 
abdominal eontents and, 123 
anterolateral abdominal vvall, 
posterior aspeet of, 122 
formations and bare areas, 124,124t 
omental bursa, 127 
opened, 130 

posterior relationships of, 129 
posterior vvall of, 131 
posterior vvall of, 126 
stomaeh and omenta, 128 
subdivisions of, 125 
transverse seetions, 127 
Peritonitis, 127 
Peroneal nerve, 362 
Pes anserinus, 387,420 
Pes planus, 474 
Petrosal sinus, 645 
Phalanges, 482,483 
medial, 367 
Phalanx 

distal,361,435,580 
middle, 452, 474, 576 
proximal, 431,435 
Pharyngeal eonstrietor, 794 
inferior, 793, 794, 794t, 795 
middle, 792-794, 794t, 795 
superior, 793, 794, 794t, 795, 797, 
803,8001 
Pharynx, 30 
external 

lateral vievvs, 794-795 
posterior vievvs, 792-793 


internal I & II, 796-797 
muscles, 794t 
Phrenie artery, 169 
Phrenie nerve, 82 
Phrenieoeolie ligament, 126,129 
Pia, 341 

Piriformis, 393, 396, 398 
Plane 

midclavicular, 101 
orbitomeatal, 616,617 
transtubercular, 101 
transumbilical, 88,105 
Plantar aponeurosis, 451 
Plantar areh, 370 
deep, 454 
Plantar artery 
deep, 435 
lateral, 370, 454 
medial, 370,454 
Plantar faseia, 451 
Plantar faseiitis, 451 
Plantar interossei, 455 
Plantar nerve 
lateral, 362, 454 
medial, 362,454 
Plantar venous areh, 371 
Plantaris, 440,441 
Plate 

eribriform, 623 
epiphysial, 361 
horizontal, 688 

palmar ligament, 577, 579, 602 
pterygoid 
lateral, 621 
medial, 621 
tarsal, 636 
tibia, 416,419 
Platysma, 3, 502 
Pleura 

eervieal, 68, 70,71 
mediastinal, 75 
parietal, 30,336 
eervieal, 779 
extent of, 32 
mediastinal part, 82 
sternal refleetion of, 75 
viseeral, 33 
Pleural eavity, 30, 74 
Pleurisy/pleuritis, 44 
Plexus 

abdominal nerve, 183 
ganglia, 180,183 
abdominopelvie nerve, 180,183 
braehial, 490, 762, 763, 782 
lateral eord of, 516 
neek root region, 782 
posterior eord of, 517 
of upperlimb, 514, 515 
eardiae, 70,73 
and pulmonary arteries, 70 
eoeeygeal, 210-211 
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lymbar, 176 
of diaphragm, 176 
nerves of, 177 
vertebral attaehment of, 176 
lymphatie 
deep, 45 
snbareolar, 8 

pharyngeal, CN IX and CN X forming, 
793 

pterygoid venous, 773 
pulmonary, 44, 73 
saeral, 210-211 
subareolar lymphatie, 8 
subpleural lymphatie, 45 
subtrapezial, 522 
sympathetie peri-arterial, 811 
sympathetie trunk/periarterial, 811 
uterovaginal, 253 
venous 

pampiniform, 120 
reetal, 228 
uterus, 246 
vertebral, 343,344 
vesieal, 228 
Pole 

caudal, 118 
frontal, 734 
kidney, 170 
temporal, 647 
thyroid gland, superior, 774 
Pollieis brevis, extensor, 589,593 
Pollieis longus, extensor, 589,593 
Polymastia, 4 
Polythelia, 4 
Pons, 350 

Popliteal aneurysm, 412 
Popliteal artery, 370,401,410,412, 

448 

Popliteal fossa 
anatomy, 410 
deep disseetion, 412 
muscles, 413 
nerves, 411 
Popliteal pulse, 410 
Popliteal vein, 371,410 
Popliteus, 422, 440, 441,449 
Popliteus tendon, 421 
Porta hepatis, 151 
gallbladder and structures of, 158 
vessels in, 159 
Portaeaval system, 165 
Portal hypertension, 165 
Portal triad, exposure of, 156-157 
Portal venous system 
anterior view, 164 
portaeaval system, 165 
Posterior elinoid proeess, 619 
Posterior cruciate ligament (PCL), 418, 

427, 429 

Posterior humeral circumflex artery, 

535, 536 


11th Posterior intereostal artery, 103 
Posterior median furrow, 322 
Posterior superior iliae spine (PSIS), 322 
Posterior vagal trunk, 185 
Postsynaptie fibers, abdominal viseera, 

182 

Pott fracture, 457 
Pouch 

perineal, 263 
recto-uterine, 124, 254 
reetovesieal, 213 
vesico-uterine, 212 
Preaortie nodes, 121 
Prepatellar bursa, subcutaneous, 416 
Prepatellar bursitis, 422 
Prepuce, 268 

Presynaptie fibers, abdominal viseera, 

182 

Proeess 

atlas, transverse, 756 
axillary 
of breast, 5 
site of, 4 

elinoid, posterior, 619 
jugular, 780 

mastoid, 616, 620, 621,756 
spinous, 292, 293, 756, 757 
styloid,616,620,621,803 
supracondylar, 549 
transverse, 292, 756 
uncinate, 138 
xiphoid, 100 

Profunda femoris artery, 370, 388,401 
Profunda femoris vein, 371 
Pronator quadratus, 564, 565 
Pronator teres, 547, 562, 565 
superficial head of, 548 
Prostate, 220, 221,224, 226, 267 
Protuberance 

external oeeipital, 299,330,332, 
333,618 

internal oeeipital, 623 
mental, 614,616 
Proximal humerus, 484 
Proximal ileum, 140 
Proximal jejunum, 140 
Proximal radius, 484 
Proximal ulna, 484 
Psoas, 222, 381,383, 385 
Pterion, 641 
Pterygoid eanal, 621 
Pterygoid nerves, 835 
Pterygopalatine fossa 
nerves of, 705-707 
sphenoid bone, 708 
Pubis, 405 

anterior aspeet of, 201 
braneh, 230 
hip bone, 200 

symphysis, 100,198,199, 201 
tubercle, 198,199 


Pudendal artery 
external, 106 
internal, 396, 397 
Pudendal nerve, 211,396,397 
Pudendal nerve bloek, 251 
Pulmonary and aortie valve cusps, 66 
Pulmonary artery (RP), 36,37,49 
and bronehi, relationship of, 43 
right, 70 

Pulmonary (intrapulmonary) nodes, 45 
Pulmonary plexus, 44, 73 
Pulmonary trunk (PT), 48,70 
Pulmonary vein, 36,37,48,49 
Pulse, earotid (neek pulse), 774 
Pylorie antrum, 135 
Pylorie eanal, 128,133 
Pylorus, 133,135 

Q 

Quadrangular spaee, 518, 535, 536 
Quadratus plantae (QP), 447,453 
Quadriceps tendon, 384 

R 

Radial artery, 494, 495, 548, 549, 559, 

562, 579, 585 

superficial palmar braneh of, 574 
Radial eollateral ligament, 555, 556 
Radial nerve, 489,490, 514, 517,518, 

535, 536, 548, 557, 563-565 
superficial braneh of, 590 
Radial veins, 496 
Radiate ligament, 18,19 
Radicular artery, posterior, 343 
Radioearpal (wrist) joint, 599,600 
Radiograph 
ankle, 461 
biliary ducts, 162 
of biliary passages, 162 
caldwell, 624 
eervieal spine, 296 
ehest, 29 
of ehest, 29 
cranium, 624-625 
duodenum (barium swallow), 135 
esophagus, 135 
foot, 461 
hip joint, 406 
knee, 428 
pelvie girdle, 204 
perineum, 288 
stomaeh, 135 
thorax, 29 

uterus and uterine tubes, 288 
Radioulnar joints, ligaments of, 559 
Radius, 482, 483, 487, 527 
Rami communicantes, 340 
Ramus 

anterior,22,211,216, 338, 347, 
763 

abdominal branehes of, 107 


ischiopubic, 267, 277 
posterior, 327, 338, 347 
system, 763 
Ranehial motor, 822 
Raphe 

palatine, 688 
perineal, 256 
pharyngeal, 335, 793 
Pterygomandibular, 671,794, 803 
serotal, 256 

Rebound tenderness, 184 
Reeess 

elinoid proeess, 704 
eostodiaphragmatie, 29,30 
epitympanie, 711,713, 714 
hepatorenal, 151,156 
omental bursa 
inferior, 124 
superior, 124,125,131 
pharyngeal, 800 
saeeiform, 600 
spheno-ethmoidal, 702 
subphrenic, 151 

Reetal artery, superior, 146,147 
Recto-uterine pouch, 124 
Rectum,209,213,216,226,254 
ampulla, 219, 236 
innervation, 218 
neurovascular structures, 216 
in situ, 219 
vasculature, 217 
Rectus abdominis, 106,107 
tendinous interseetions of, 100 
Rectus eapitis 
anterior, 334 
lateralis, 334 
posterior, 332-334 
Rectus femoris, 383, 384,414 
refleeted head, 403 
Rectus sheath 
anterior layer of, 106 
posterior wall of, 107,122 
Recurrent braneh of median 

nerve, 574 

Recurrent laryngeal nerve, 68,69 
Refleeted ligament, 111 
Renal artery, 169,178 
Renal capsule, 175 
Renal faseia, 168,174-175 
Renal transplantation, 169 
Renal vein, 179 

Respiration, muscles of, 26, 26t 
Respiratory system, 30 
Retinaculum 
lateral patellar, 414 
medial patellar, 414 
Retroeaval ureter, 172 
Retromandibular vein, 639 
Retropubic spaee, 222 
Rhinits, 701 

Rhomboid, 324, 521,522 
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Rib, 15 
bieipital, 16 
bifid, 16 
bony thorax, 15 
eervieal, 16 

disloeation/separation, 12 
eighth, 12,16 
eleventh, 15 
flrst, 12,13,15,25 
fourth, 24 
ninth, 13, 21 
seeond, 3,12,15 
seventh, 13,17 
sixth, 3,15 
sternum, 15 

and sternum anomalies, 16 
third,3,16 
tvvelfth, 15,175 
Right anterior oblique vievv, 84 
Rima glottidis, 805 

Ring 

femoral, 380 
lnguinal 
deep, 122 
loeation of, 113 
superficial, 106,114 
traeheal, 755, 765 
umbllical, 109 
Rotatores brevis, 327 
Rotatores longus, 327 
Rotatores muscle, 327 
Round ligament, strands of, 115 

S 

Sae 

dural, 337-339 
greater, 124 
laerimal, 657 
perleardial, 53, 75 
Saeral eord, 341 
Saeral nerve, 341 
Saeral vertebra, 294,320 
Saeroeoeeygeal kyphosis, 291 
Saeroeoeeygeal ligament 
anterior, 316 
posterior, 317 
Saero-iliaejoint, 318 
anterior, 318 
articular surfaces, 318 
imaging, 319,355 
interosseous, 318 
Saero-iliae ligament, 317 
anterior, 316 
posterior, 317 

Sacrospinous ligament, 316,398 
Sacrotuberous ligament, 316,317,398 
Sacrum, 198-201,290-292, 

314-315 
lateral vlevv, 318 
Saglttal MRIs 
of abdomen, 193 
of thorax, 93 


Sagittal sinus, 645 

Sagittal suture, 618, 619 

Saglttal ultrasound sean, of abdomen, 

194 

Saphenous nerve, 388,446 
Saphenous opening, 376, 378, 379 
Saphenous vein, 372-375, 374, 378, 

446 

Sartorius, 383, 384, 387 
Sealatympani, 839 
Seala vestlbuli, 839 
Sealene, 26 
Seaphoid bone, 593 
Scapula, 482-484, 487, 511,527 
baek, movements of, 523 
eoraeoid proeess, 530 
levator, 526 
spine of, 535, 537 
superior angle, 531 
vvinged, 518 
Searpa faseia, 110 
Seiatie foramen, 398 
Seiatie nerve, 362, 396-398, 407, 411 
Seiatie nerve bloek, 399 
Semicircular eanals, 838 
Semimembranosus, 387,393, 395, 

410,411,420 
Seminal colliculus, 225 
Semispinalis eapitis, 326, 332, 334 
Semispinalis eervieis, 326 
Semispinalis muscle, 326 
Semispinalis thoraeis, 326 
Semitendinosus, 387, 395, 411 
Septal cusp, 67 
Septum 
lntermuscular 
anterior, 478 
anteromedial, 377 
lateral, 377 
posterior, 478 
posteromedial, 377 
lnterventrlcular, 65 
nasal vvall 
arteries of, 699 
bones of, 697 
innervation of, 698 
transverse intermuscular, 478 
Serratus 

anterior, 2,11,104, 504,506, 510, 
517 

subscapularis of upper limb, 519 
posterior 
inferior, 23 
superior, 26, 324 
Sesamoid bone, 447,451,475 
Sheath 
axillary, 510 
earotid, 753, 775 
digital,fibrous, 569,577 
femoral, 379, 381 
hypogastrie, 222, 255 
posterior rectus, 122 


rectus 

anterior layer of, 106 
posterior vvall of, 107 
synovlal, 438-439, 576 
Shoulder region,]oints of 
acromioclavicular joint, 539 
imaging of, 544-545 
ligaments and articular capsule of, 
540-541 

peetoral girdle, 538 
of rotator cuff, 542-543 
subacromial bursa, 539 
Sialography, 686 
Slgmoid arteries, 146,147 
Sigmoid eolon, 140,141,148, 219 
Sigmoid mesoeolon, 126,141,148 
Slgmoid sinus, 623, 645 
Sinu-atrial nodal braneh, 56 
Sinu-atrlal (SA) node, 60 
Sinus 
anal, 215 
cavernous, 645 
maxlllary, 704 
paranasal, 702, 703 
petrosal, 645 
prostatie, 225 
sagittal, 645 
sigmoid, 623,645 
sphenoparietal, 645 
tonsil, 799 

transverse perleardial, 53 
venous, 645 
Small intestine, 148 
interior of, 140 
mesentery of, 124,141 
sigmoid mesoeolon and mesentery 
of, 141 

transverse eolon, 141 
Soleus, 410,440-444 
Somatie motor, 822 
Somatie sensory nuclei, 823 
Spaee 

intereostal, 11 
eontents of, 22 
Inferlor, 21 

vertebral ends, 19, 20 
meningeal 

araehnold granulations, 643 
dura mater, 643-645 
middle meningeal artery and 
pterlon, 641 

sealp and meninges, layers of, 
642 

perlneal, 222-223 
quadrangular, 518, 535,536 
retropubic, 222 
triangular, 536 

Spermatie eord, 106,112,113, 

116-117,120 

Spermatie faseia, external, 116,117 
Sphenoid bone, 656 
Sphenoparietal sinus, 645 


Sphineter 
anal, 214-215 
anal eanal, 214-215 
external anal, 215, 216, 260t, 265 
external urethral, 220, 260t 
Internal anal, 215, 266 
urethrovaginal, 260t, 277 
Spinal aeeessory nerve (CN XI), 522, 

646-648,669,818-820,844, 
844t 
Spinal artery 
anterlor, 343 
posterior, 343 
Spinal bloek, 251 
Spinal eord 

blood supply, 342-343 
eervieal enlargement, 336 
dural sae, 337-339 
lumbar enlargement, 336 
nerve roots, 341 
prevertebral structures, 340 
Spinal eord regions, 346 
Spinal gangllon, 338 
Spinal nerve, 342-343, 346, 347 
Spinal (posterior) part, deltoid, 322 
Spinal veln, posterior, 343 
Spinalis, 325 
Spine 
iliae, 201 

anterior superior, 198, 201 
posterior superior, 198 
isehial, 274 
nasal, 614, 616, 620 
Spinous proeess, 293 
Spiral bands, 569 
Spiral organ, 839 
Splanehnie nerve, 183t, 187, 352 
Spleen,98, 99,129,136,168 
artery, 129,131,134,136,139,168 
blood supply to, 139 
vein, 129,131,164 
Splenie branehes, 134 
Splenius eapitis, 325, 334, 761,783, 

789 

Splenius eervieis, 325, 789 
Splenius muscle, 325,3311 
Splenorenal ligament, 131,168 
Spondylolisthesis, 321 
Spondylolysis, 321 
Sternal foramen, 16 
Sternoclavlcular jolnt, 14 
Sternoeleidomastoid, 334 
Sternoeostal joint, 14 
Sternum, 2,12,14, 25, 50 
anomalies and rib, 16 
and bony thorax assoeiated joints, 14 
Stomach,98, 99,130,131,133 
eeliae artery, 134 
greater curvature of, 128 
lesser curvature of, 128 
radiographs of, 135 
Styloid proeess, 616, 620,621 
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Stylomastoid foramen, 620 
Subacromial bursa, 544 
Subareolar lymphatie plexus, 8 
Subclavian artery, 76 
Subclavian iymphatie trunk, 78 
Subclavian vein, 496 
Subcostal artery, 103 
Subcostal nerve (T12), 103,174,175 
Subcostales, 19 

Subcutaneous oleeranon bursa, 557 
Subcutaneous tissue, fatty iayer of, 106 
Suboccipitai region-l, 332 
Suboccipital region-ll, 333 
Subpleural lymphatie plexus, 45 
Subscapular iymph nodes, 8,497 
Subscapularis, 510, 517, 524 
Subtaiarjoint, 466 
inversion and eversion, 363 
Subtrapezial plexus, 522 
Suicus 

ealearine, 729 
eerebrnm, 731,734-735 
eoronary, 48 
fibuiaris tendons, 437 
interatrial, 52 
intertubercular, 510 
parieto-oeeipita, 729 
posteentral, 731 
taloealeaneal, 468 
terminalis, 51 
Superficial baek 
cutaneous nerves of, 522 
and deltoid muscles, 521,5211 
and posterior axioappendicuiar 
musciesi, 522 

scapula, movements of, 523 
surface anatomy of, 520 
Superficiai circumflex iliae artery, 103 
and vein, 106 

Superficial epigastrie artery, 103 
and vein, 106 

Superficial epigastrie vein, 105 
Superficial inguinal lymph nodes, 105, 

121 

Superficial inguinal ring, 106,114 
Superficial temporal and faeial artery 

pulse, 632 

Superficial temporal vein, 639 
Superior vena eava (SVC), 48,49,82 
obstrnetion of, 81 
Superomedial quadrant, 5 
Supinator, 548 
Supraclavicular nerves, 502 
Supracolic eompartment, 126 
Supracondylar proeess, 549 
Supraduodenai artery, 138 
Supra-orbitai nerve (CN V^), 831 
Supra-orbitai vein, 639 
Suprapateiiar bursa, 422,428 
Suprapateiiar bursitis, 422 
Suprarenal artery, 169 
Suprarenai giand, 167,187 



exposure of, 168 
and kidney, 169 
lymphatie drainage, 186 
right, 185 

Suprascapuiar nerve, 489 
Suprascapuiar veins, 509 
Supraspinatus tendon, 525,539 
Supraspinous iigament, 309, 312,317 
Supratrochlear nerve (CN V^), 636, 831 
Supratrochlear vein, 639 
Supravesicai fossa, 122 
Suspensory ligaments of breast, 5 
Sustentacuium tali, 456 
Suture 
eoronai, 618 
frontal (metopie), 612 
lambdoid, 618 
sagittai, 619 

Sympathetie ganglion, 83,187 
Sympathetie innervation, 181 
Sympathetie nerve fibers, 351 
Sympathetie trunk, 82-84, 340 
Synostosis, 320 
Synoviai capsuie, 570 
Synovial membrane, 416 
Synovial protrnsion, 403 
Systole, 61 

T 

Talar neek fracture, 463 
Taloealeaneal joint, 468 
Taiofibular iigament, anterior, 462 
Tarsai tunnei syndrome, 459 
Teetorial membrane, 302, 303, 839 
Teeth 

innervation of, 693 
permanent teeth-l, 691 
permanent teeth-ll, 692 
primary teeth, 694, 695t 
Teieneephaion (cerebrum) and 

dieneephaion 

caudate and ientiform nuclei, 736 
caudate nucleus, 737 
eerebrai hemisphere, 731-735, 738, 
739 

lentiform nucieus, 737 
thaiamus, 737 
ventricuiar system, 730 
Temporal bone, 612,624, 625, 629 
mandibular fossa, 681 
mastoid part of, 617 
petrous part of, 720 
tympanie part, 617,670 
zygomatie proeess, 617, 670, 680 
Temporal branehes (CN VII), 668 
Temporal fossa, 616 
Temporal nerve, deep, 835 
Temporal region and infratemporal 

fossa, 670-679 
Temporomandibular joint, 616 
eoronai seetion, 680 
mastieation, muscies of, 678, 678t 


movements of, 679, 679t 
seetionai anatomy of, 681 
Tendinous interseetion, 106 
Tendon 

bieeps braehii, 530, 531,554 
eaieaneal, 440-444, 447 
eonjoint, 107,111,112 
deep refiexes, 367 
diaphragm, 75 
fibularis longus, 437 
flexor digitorum longus, 453 
flexor haiiucis longus, 453 
obturator internus, 403 
popliteus, 421 
quadriceps, 384 
supraspinatus, 525, 539 
synoviai sheaths and, 438-439 
terminai, 591 
trieeps, 535 

Tensor faseiae iatae, 376, 383 
Tentorium eerebelii (eerebellar 

tentorium), 644 
Teres major, 322, 510,517 
Teres minor, 524 
Terminal tendon, 591 
Terminalis, 51,60, 62, 205, 734, 737, 

747 

Testicuiar artery, 120,121 
Testicuiar artery and vein, 167 
Testis, 116-117,120,220 
biood suppiy, 121 
lymphatie drainage, 121 
spermatie eord and epididymis, 120 
12th Thoraeie vertebra, 12 
Thenar faseia, 569 
Thigh 

anterior aspeets 

sehematie iiiustrations, 384, 385t 
superficial and deep disseetion, 
383,384 

surface anatomy, 382 
anteromedial aspeet, 390 
arteries, posterior, 401,4011 
bones, 388-389 
lateral aspeet, 391 
lateral cutaneous nerve of, 177 
medial aspeet, 382-384, 385t, 
386-387, 386t 
MRI, 476-477 
muscles 

medial, 386-387, 386t 
posterior, 392-393, 395-397, 
395t 

transverse seetion, 476-477 
Thoraeie aorta, 76 
Thoraeie eord, 341 

Thoraeie duct, 45, 78, 79, 83-85,186, 

340 

Thoraeie kyphosis, 291 
Thoraeie nerve, 341 
long, 517 

Thoraeie outiet syndromes, 13 


Thoraeie vertebrae, 290, 292, 294, 

304-305, 304t, 356 
Thoraeie wall 

anterior, internal aspeet of, 25 
external aspeet of, 24 
inferior intereostal spaees, anterior 
ends of, 21 

intereostai spaee, transverse seetion, 
eontents of, 22 
muscies of, 23, 23t 
muscies, of respiration, 26, 26t 
vertebral ends 

inferior intereostal spaees, external 
aspeet of, 20 

intereostal spaees, internal aspeet 
of, 19 

Thoraeo-abdominal nerves, 103,104 
Thoraeo-aeromial artery, 508 
Thoraeoeentesis, 20 
Thoraeo-epigastrie vein, 105 
Thoracolumbar faseia, 323, 324, 

328-329, 522 
anterior iayer, 329 
middle layer, 328,329 
posterior layer, 328, 329 
Thorax 

autonomic innervation, 86-87 
bony. See Bony thorax 
eontents 

ehest radiograph, 29 
lungs and mediastinum, 
topography of, 28 
in situ, 27 

3D volume reconstructions and CT 
angiograms, 94-95 
lymphatie drainage, 88-89 
MRIs of 
eoronal, 92 
sagittal, 93 

transverse (axial), 90-91 
posterior 

arteriai supply, to traehea and 
esophagus, 77 

azygos system, of veins, 80-81 
esophagus, traehea, and aorta, 76 
lymphatie system, 79 
mediastinum, 82-83 
structures, of posterior 
mediastinum i, 84 
structures, of posterior 
mediastinum II, 85 
thoraeie duct, 78 
surgical aeeess to, 24 
viseeral afferent innervation of, 86 
Thumb movement, 582 
Thymus, 68, 765 
Tibia, 359, 390, 391,431 
anterior, 432,439 
artery 

anomalous, 448 
anterior, 370,433,448 
posterior, 448,454 
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Tibia (Continuecl) 
eollateral ligament, 427 
eondyles 
lateral, 426 
medial, 426,428 
fraetnres, 441 

nerve, 392,410,411,442,443, 
445, 446 

posterior, 440, 444, 445, 447, 449, 
456 

pulse, posterior, 446 
transverse seetions, 480 
veins, anterior, 371 
Tibioealeaneal, 460 
Tibiofibular joint, 433 
and syndesmosis, 450 
Tibiofibular ligament, anterior, 457 
Tibiofibular syndesmosis, 433,450 
Tibionavicular, medial ligament, 460 
Tissue 

extraperitoneal faseia, 222 
hepatie, 151 
myoeardial, 58 
subcutaneous, 6,105 
fatty layer, 106,114 
membranous layer, 110 
Tongue, 682-687, 683t 
Tonsil 

palatine, 798, 799 
sinus, 799 
Tonsilleetomy, 799 
Trabeculae, 405,406 
Trabeculae earneae, 64 
Traehea, 30, 76, 756, 776, 777 
arterial supply to, 77 
bifurcation and bronehi, 71 
and bronehi in situ, 40 
and great vessels, 70 
Traeheobronehial (earinal) node, 45 
Traeheostomy, 755 
Traet 

lllopubic, 122 

iliotibial,376,389,392,414, 421 
olfaetory, 824 
optie, 825 

upper respiratory, 700 
Transient isehemie attaek (TIA), 654 
Transumbilical plane, 105 
Transversalis faseia, 112,113,115, 

116,122 

Transverse eolon, 140,141 
Transverse fractures, 527 
Transverse intermuscular septum (TIS), 

478 

Transverse ligament, of atlas, 303 
Transverse mesoeolon, 124,126,130, 

148,166 

Transverse MRI, 608, 609 
of abdomen, 190-191 
of eranial nerves, 848-849 
of thorax, 90-91 
Transverse perieardial sinus, 53 


Transverse ultrasound sean, of 

abdomen, 194 

Transversus abdominis, 107,112,113, 

115,175 

and aponeurosis, 113 
Transversus thoraeis, 23, 25 
Trapezius, 322, 323, 334, 522, 523t, 

759t 

deseending (superior) part of, 522 
inferior, 322,323 
middle, 322, 323 
superior, 322, 323 
transverse (middle) part of, 522 
Triangle 
earotid, 758 
muscular, 758 
oeeipital, 758 
omoclavicular, 758 
submandibular, 758 
submental, 758 
Triangular ligament, 126,150 
Triangular spaee, 536 
Trieeps braehii, 528,535 
Trieeps tendon, 535 
Tricuspid valve, 67 
Trigeminal ganglion, 650 
Trigeminal nerve (CNV), 646-650, 

818-820, 829, 830, 830t, 832 
mandibular nerve, 834t, 835 
maxillary nerve, 832t, 833 
ophthalmie nerve, 8311 
Trigone 
eollateral, 733 
fibrous, 61 
habenular, 736 
hypoglossal, 741 
urinary bladder, 221,225 
Troehanter, 401,402 
Troehanterie bursa, 396 
Troehanterie bursitis, 393 
Troehlea, 557 

Troehlear nerve (CN IV), 646-650, 

818-820,827-829 

Trunk 

braehioeephalie, 770 
eervieodorsal, 762 
eostoeervieal, 771 
jugular lymphatie, 811 
lumbosacral, 211,216 
sympathetie, 216, 253, 782, 792, 
811 

thyroeervieal, 771 
Tubercle 

anterior, 756, 757, 781 
earotid, 781 
corniculate, 810 
cuneiform, 810 
posterior, 757 
Tuberosity 
ealeaneal, 435,451 
cuboid, 472 
deltoid, 487, 521 


gluteal, 391 
iliae, 314 

isehial, 198,199,265,267,277, 
393, 398 
metatarsal, 439 
radius, 486 
saeral, 314 
tibial,414, 429,430 
ulna, 486 
Tubule, 121,171 
Tumor eells, metastasis of, 645 
Tunica albuginea, 121 
Tunica vaginalis, 117,120 
parietal layer, 116 
viseeral layer, 116 

Tympanie membrane, perforation of, 714 
Tympanie nerve, 840, 841 

U 

Ulna, 482, 483, 486, 487, 527, 552 
radial noteh of, 556 
Ulnar artery, 494, 495, 549, 559, 574 
Ulnar eollateral ligament, 554 
Ulnar nerve, 488, 514, 516, 533, 550, 

551,557, 567, 574 
and artery, 566 
branehes of, 575 
deep braneh of, 578,579 
dorsal braneh of, 590, 595 
Ultrasonography, 815 
Ultrasound 
abdomen, 194-195 
pelvis 

female, imaging, 286-287 
male organs/vessels, 227 
Umbilical, 222, 223 
Umbilical artery, 122 
Umbilical fold, 122 
lateral, 122 
Umbilical hernias, 104 
Umbilicus, 100 
Upper limb 

arteries and arterial anastomoses, 
494-495 
bones 

epiphyses, sites of, 484,485 
features of, 486-487 
major joints of, 482, 483 
ossifieation, 484, 485 
regions, 482,483 
bones, proximal, 526 
imaging and seetional anatomy, 
605-610 

lesions of nerves, 603t 
musculofascial eompartments 
axillary and elavipeetoral faseia, 

500 

braehial and antebraehial faseia, 

501 
nerves 

cutaneous nerves of, 490,4911 
dermatomes of, 493,493t 


motor innervation of, 488-489 
myotatie reflexes, 492 
myotomes, 492 
nerve root eompression, 492t 
veins and lymphaties 
deep veins of, 496 
lymphatie drainage of, 497 
superficial venous, 497 
superficial venous drainage of, 
498-489 

Upper respiratory traet, head, 700 
Ureter, 167,169,187,219,230,244 
lymphatie drainage, 186 
Urethal orifiee, external, 220 
Urethra, 169,226,236,254 
intermediate, 220 
prostatie, 220, 267 
spongy, 220 

Urinary bladder, 169, 209, 212, 213, 

226, 236, 254 
trigone of, 225 
uvula of, 225 

Uterine tube, 212, 236, 238 
Uterus, 212,236, 244 
broad ligament of, 212, 238 
fundus of, 238 

round ligament, 212, 236, 238, 252 
round ligament of, 114,115 

V 

Vagal trunk, 842 
Vagina, 209,212,236,254 
Vaginal orifiee, 259 
Vagus nerve, 842, 843, 843t 
in abdomen, 185 
Vagus nerve (CN X), 27, 44, 352, 

646-648,669,818-820,842, 

843 

Valve 
anal, 215 
aortie, 65-67 
heart, 66-67 
mitral, 64,67 
pulmonary, 66 
tricuspid, 67 

Valvular heart disease, 61 
Valvular insufficiency, 61 
Varieose veins, 373 
Vastus intermedius, 383,384 
Vastus lateralis, 383-385,414 
Vastus medialis, 383-385, 388, 414 
Vein 

aeeessory hemi-azygos vein, 80, 81 

angular vein, 639 

anterior intereostal vein, 24, 25 

aseending lumbar vein, 81 

auricular, posterior, 754 

axilla, 496,509,511 

of axilla, 509 

azygos, 340 

azygos system, 80-81 

azygos vein, 80-82,84, 85 
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basilie vein, 496, 498, 546 

basivertebral, 344 

braehial veins, 547 

braehioeephalie, 773 

braehioeephalie vein, 68,69 

eardiae veins, 57 

eephalie vein, 3,498,509, 546 

eervieal, deep, 790 

deep dorsal vein of penis, 120 

dorsal, of penis, 268 

dorsal seapnlar vein, 509 

epigastrie, inferior, 223 

esophageal vein, 165 

external iliae artery and vein, 167 

external iliae vein, 115 

faee and sealp, 639, 639t 

faeial, 754 

faeial vein, 639 

femoral, 371,378-381 

fibnlar, 371 

forearm 

basilie vein of, 546,595 
eephalie vein of, 592 
median vein of, 546 
gastrie vein, 165 
grafts, 372 

great saphenoos vein, 106 
hemi-azygos vein, 80, 81,85 
hepatie portal vein, 131,138,156, 
164,165 
hepatie veins, 153 
iliae 

artery and vein, 167 
eommon, 371 
external, 222,371 
internal, 371 

inferior epigastrie artery and veins, 
112 

inferior mesenterie vein, 131,164 
internal thoraeie vein, 24, 25 
jugular, 509 
anterior, 754, 773 
external, 496, 754, 760, 773 
internal, 496, 754, 768, 769, 773, 
777, 778 

left gastrie vein and artery, 131 


left superior intereostal vein, 81 
maxillary, 773 
median cubital vein, 546 
oeeipital, 790 
orbit and eyeball, 665t 
palatine, external, 802 
pampiniform plexus of, 120 
para-umbilical vein, 165 
penis, deep dorsal vein of, 120 
popliteal, 371,410 
pudendal, internal, 217 
pulmonary vein, 36, 37, 48, 49 
radial veins, 496 
reetal, 217 
inferior, 217 
middle, 217 
superior, 217 
renal vein, 179 

retromandibular, 639, 754,773 
saphenous, 372-375, 378, 446 
spinal, posterior, 343 
splenie artery, 129,168 
splenie vein, 129,131,164 
subclavian, 763, 778 
left, 779 
right, 773 

subclavian vein, 496 
and superficial circumflex iliae artery, 
106 

superficial epigastrie, 105 
and superficial epigastrie 
artery, 106 

superficial temporal, 639 
superior mesenterie, 131,138,164 
supra-orbital, 639 
suprascapular, 509 
supratrochlear, 639 
and testicular artery, 167 
thoraeo-epigastrie, 105 
thyroid, 774 
tibial, anterior, 371 
upper limb, 497 
deep veins of, 496 
superficial venous, 497 
superficial venous drainage of, 
498-489 


varieose, 373 
vertebral, 773 
Vena eava 

inferior,48,80,82,179, 371 
superior, 27, 29, 48, 69 
Venous angle, right, 78 
Venous drainage, of breast, 10 
Ventral panereas, 161 
Ventriele 

fourth, 700, 730, 742 
lateral, 730, 733, 735, 736 
left, 29, 31,48, 51,64-65 
right, 31,48, 51,66 
third, 700, 730, 742 
Ventricular septal defeets (VSDs), 63 
Vermis, 742 
Vertebrae 

eervieal, 290, 292, 294 
lumbar, 290, 292, 294, 306-307, 
306t, 316-317,355 
synostosis, 320 

thoraeie, 290, 292, 294, 304-305, 
304t, 356 
Vertebral areh, 293 
Vertebral artery, 302,303, 652 
groove, 302, 303 
Vertebral body, 293,346 
Vertebral column 
anatomy, 290 
anomalies, 320 
eervieal, 298, 298t 
curvature, 291 
homologous parts, 294 
lumbar vertebra, 293,312 
movements, 295-297 
surface anatomy, 296-297 
transverse and spinous proeess, 292 
Vertebral foramen, 293 
Vertebral venous plexus, 344 
anterior external, 344 
anterior internal, 344 
posterior external, 344 
posterior internal, 343, 344 
Vesico-uterine pouch, 212 
Vestibular ganglion, 838,839 
Vestibular membrane, 839 


Vestibular nerve, 838, 839 
Vestibule, bulbs of, 276 
Vestibulocochlear nerve (CN VIII), 

646-648,818-820,838, 
838t, 839 

Viseeral afferent innervation, 

352-353 

and efferent innervation, 352-353 
of thorax, 86 
Viseeral motor, 837 
Viseeral motor nuclei, 823 
Viseeral parasympathetie 

pathvvay, 352 
Viseeral referred pain, 184 
Viseeral sensory nuclei, 823 
Viseeral (postero-inferior) surface, of 

liver, 151 

Viseeral sympathetie pathvvay, 352 
Visual field defeets, 826 
Visual pathvvay, 825 
Vomer, 615, 621 

W 

VVinged scapula, 518, 519 
VVrist 

eoronal seetion of, 598 
imaging of bones, 597 
lateral aspeet, 592-594 
medial aspeet of, 595 
radioearpal joint, 599, 600 
structures of anterior aspeet, 

566, 567 

surface anatomy of skeleton 
of, 568 

X 

Xiphisternal joint, 14, 50 
Xiphoid proeess, 100 

Z 

Zygapophysial joint, 308-310 
Zygomatie areh, 616 
Zygomatie bone, 656, 657 
Zygomatie branehes (CN VII), 668 
Zygomatieofaeial nerve (CN V^), 636, 

660 


